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* Ke places of 
the following treatiſe, mention- 


| to write It, and the ſcope I pro- 
paled to my ſelf in it, I think it ſuperfluous t:. 
entertair/ tha reader now. with' what he wi 
meet with hereafter. . And I ſhould judge it 


needleſs, to trouble others, zor my ſelf, ah 


any thing of preface; were it not, that 1 


ſcarce doubt, ot this book will fall into the 


hands of ſome readers, who being unacquaint- 
ed with the difficulty of attempts of this na- 


ture, will ſtrange that I ſhould pub- 
liſh any thi t colours, without a particu- 
lar theory 3 ON are ape 1 1 
| telligent * equitable readers w Fg 08 


treatife is to deliyer things rather hiſtorical than 
dogmatical, and conſequently, if I have added 
divers new ſpeculative cohſiderations and hints 
which perhaps may afford no deſpicable af- 
ſiſtance towards the framing of a ſolid and 
comprehenſive hypotheſis, I have done at 
leaſt as much as 1 promiſed, or as the nature 
of my undertaking exacted. But anot 
thing there is, which if it ſhould be 
J fear I ſhould not be able ſo eaſily to anſwer 
it; and that is, that in the following treatiſe 
(eſpecially in the third part of it) the expe- 
riments might have been better marſhalled, and 
ſome of them delivered in fewer words. For 
I muſt confeſs, that this Eſſay was written to a 
rivate friend, and that too by ſnatches, at 
or times, and places, and (after my man- 
5 in oy ſheets, of which I 9 had 

ol, I. 
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ed the motives, that induced me 


experiments might have (perchance) 
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not all by the that I had already written, when 
I was writing more; ſo that it needs be no 
wonder if all the experiments be not ranged 
to the beſt advantage, and if ſome connexions 
and conſecutions of them might eaſily have 
been mended : eſpecially ſince, having care- 
leſly laid by the looſe papers, for ſeveral years 
ns they were written, when I came to put 


together to diſpatch them to the *. 


Wund ſome of thoſe I reckoned upon, to be 
very unſeaſonably wanting. And to make any 
t change in the order of the reſt was 
Mor han the pringer's importunity, and that 
my own avocations (and perhaps alfo 
5 erable N would permit. But 
though ſome few preambles of the part 


ſpared, or ſhortened, if I had had all my pa- 

under my view at once; yet in the moſt 
of thoſe introductory paſſages, the reader will 
(I hope) find hints, or advertiſements, as well 
as tranſitions, If I ſometimes ſeem to inſiſt 
Jong upon the circumſtances of a trial, I hope 
I ſhall be eaſily excuſed by thoſe, that both 
know. how nice divers experiments of colours 
are, and conſider, that I was not barely to re- 
late them, but fo as to teach a young gentle- 
man to make them. And if I was not ſolli- 
citous, to make a nicer diviſion of the whole 
treatiſe, than into three parts, whereof the 
one contains ſome conſiderations about colours 
in general; the other exhibits a ſpecimen of 
an account of particular colours, exemplified 


in whiteneſs and blackneſs; and the third, 


n experiments about the remain- 
8 wt ing 


| by peci 
5 Th hw dee I ſhould 


to ble very 
ju ae is natu 
g eipe not 


of acurat method and ſpecula 


| that i mat. ofihens. 


m 


fa to be curious about —— 


; trivance of a treatiſe, 8 


them ſurpfizing, r 
mance, keep them from 
ſenſible changes, that are 
ſo mie Ne 
Ge any ng . will ben 
able to ſee them, without finding; themſel 
excited to make refle&tiang-.upgn them, But. 


- char 1 know, begun by any; ye 
Jo fruieful, and ſo worthy, * —* who are 
curious of theſe matters, 


* 


Abe PE NG 1 


FE? in order to a whilſt e E ; 


A rough 


j and? 


amongſt the diſcourſes themſelves) may fuf ſuffice 


beginning Ne 


will be far more want - 


ugh with me, who love to meaſure phy- ing to themſelves than I can ſuſpect, if what 


rr 


or prettineſs, thelgartiality of others prevails 


| P 

Wn Fs ti L — 3 but tha 
complying w urge 

tion of them, I may both 8 10 he pier 
the curious, and lay perhaps a foundation, 


whereon either others or my ſelf may in time 


ſuperſtruct a ſubſtantial theory. of colours. 
155 if Ariſtalle, after his * Plato, have 
ightly obſerved admiration to be the parent of 
a ophy,. the wonder, ſome of theſe trifles 
ee been wont o produce in all-ſorts of be- 
holders, and the acceſs they have ſometimes 
even to the cloſets of ladies, ſeem to 
promiſe, that ſince. the ſubje& is io pleaſing 
thas the tion appears as deligitful 
difficult, ſuch eaſy and recreative experiments, 


ſenſible and ne enough, may contri- 
te more than rs,” (far more important 
5 8 much e 8 Ar 8 
ole parts o (chym 
puſcular philoſophy) 
and to which they give teſtimony 
even to ſuch kind of perſons, as value a pretty 
FC 
t ophy, if it ap them 
in another dreſs. Without the ſtrangeneſs or 
endearments of pleaſantneſs to recommend it, I 


know, that I do but ill conſult my own adyan- 


van 
the f 


in the conſenting to the publication of 
wing treatiſe : for thoſe things, which, 


colors, that ſeveral ſorts of fruits paſs 


and cor- 
by which they have been 


more than 


, Cilcouragement, . ag if there 
x others to do coward the 4 
rub 49 
on (firſt) I haye been willing te Rave 


mentioned the molt part of thoſe 
na of colours, that nature preſents. us of her 
own accord, (chat 1 is, Without being guided 
or over-ruled by man ;) ſuch as the diem 
throu 
before they are perfeftly ripe, and thoſe — 
r upon the fading of flowers and ah 


and the putrefaction (and its ſeveral d 
4 ts, 1 together with a Bene ede 
inſtances of the changes of colours. 
Nor have I much ineddled with thoſe W 
nomena, wherein man is not an idle ſp 
tor; ſuch as the greenneſs produced by falt in 


beef much powdered, and the redneſs produ- 
ced- in the ſhells of lobſters upon the boilin 


We of thoſe filhes: for I was wing wo e tif 
which require ele Redken, or 
—— the making, and "a Gary, 1 


thering of obſervations to thoſe, that have 
3 mity to make experiments. And 
me reaſbns, among others, I did pur- 
poſely omit the 2 practice of tradeſ- 
men. about colouts z as the ways of making 
wgments, of wax, of dying ſcar- 
Sc. though to divers of them 1 be not 
a * and of ſome I have my ſelf made 
tria 
NexT ; 1did purpoſely paſs 
riments: of other writers t 
of, (and that 


paſs by divers expe- | 
I had Te 
not- without regiſtring ſome of 


their events) 0185 I could ſome, way or other 
improve them, becauſe I 1 leiſure to in- 
ſert them, and had thoughts of! roſecuting the 

cher cose [ hadl 


* 


work you 5 of ine toget 


1 — 


ing preverted byothers di 
remains not g little, among the ching chat 


already publrſherf, to enploy thofe, that have a 


dee oper 


much fill, or exerciſe his patience. 


* 


2 Plibliffer to e Retides. 


Seel by ne, in cafe of my not be- 
So that there 
are 


mind to exerciſe themſelves in and 
examining them. And I will not undertake, 
that none of the things delivered, even in this 


rreatiſe, though never fo -fairkfully Ter down, ing," 


may not 'pfove to be thus far of this ſort, as 
afford the curidus ſome what to add about therm. 
For I remember, that I have ſome where in the 
po itſelf acknowledged, that — written 


74 — bh in the country and 
5 ; when th 
bs of fit inſtruments, and 


mat flowers, ſalts, pigments — other 
mate = _ me leave of the following 


ally thoſe about emphari- 
— 48 —— 
hy grove bens ORE 


me to ſupply what was wanting 
them, as do diſcern-. Thirdly, — Dofwvore ar 


oouraging the youn tleman I call Pyre- 
whom wh Ee aller and more la- 


of ch would proba- 

I ere 
1 writ 4a die de tting down any number of 
ſuch chymical experiments, * 3 very 
claborate or ous, would either 


that this fort. of experimetits is e 


"merous, and might more 2 +. oi 
the hiftory of colours, thoſe that are verſed cipi 


in chymical Proceſſes wal I preſume, ory 


Allow me. 


Axp (laſtly) for as much ch T have occa- 
ſion more than once in my ſeveral writing to 
treat either Fare or ert of mittefa 


unn — I 


'they diſperſed! Sedo 


Andy: 


relating to colovrs, I did not, 


chat 


all that 1 would f 


ceive' my ſelf oblig' d, — 


Bor to! conthitle, by f up what [ 


would fay-concerning what I have, N 
_ | tive! not done; in the 


all not (on the one ſide) deny, tharconfider- 


treatiſe of colours, but an occafional eſſay to 
adquaint u friend wich what then 
occurred to me of the things I had thought or 
tried concerning them 3 I might preſume I 
did for once, if I did clearly and 
faithfully ſet down, though not all the expe- 
riments I could, yet at leaſt ſuch a of 
them, that un attentive reader, that ſhall 
conſider the grounds on which they have been 
made, and the hints that are purpoſely (though 
couched in them, may eaſily 
them, and otherwiſe vaty them, 
rus oper very much to increaſe their number. 
And yet wack the other fide) I am ſo ſenſible 
both of how much I have, either out of ne- 
-ceffiry or choice, left : undone, and of the 
fruitfulneſs of the i I have begun to han- 
dle ʒ that though I had performed far more 
than it is like many readers will judge I have, 
I ſhould yet he very free to let them apply to 
m that of Senrca, where ha 
ſpoken of the-ftudy of nature*s m — 
— of the cue earths es, he 
bjoins 3 Vulla res r dum in- 
Nee in bac tantum re omnium maxima 
ac — in qud etiam cum multum ar- 
tum erit, ompnis tas, quod agat, inveniet; ſtd 
in omni alio nig otio, long? Jemper a perfetto fu- 
en principia. 


th. * 8 ** od. , 


— TT 


Friendly Reader, g 


the abſtruſeſt as well as the genteeleſt 
ſubſects of natural philoſophy, the Experimental 
Hiſtory of Colours; which, though the noble 
author be pleaſed to think but begun, yet I 
muſt take leave to ſay, that I think it 0 well 
begun, that the work is more than half diſ- 
patched. Concerning which I cannot but give 
this advertiſement to the reader, that I have 
heard the-author 72 himſelf, that it would 
not ſurpri ze him, if it ſhould happen to be ob- 
jected, that ſome of theſe experiments have 
been already publiſhed, partly by chymifty, 
and partly by two or three very freſh writers 

n other ſubjects. And though the number 
ebe experiments be but very ſmall, and 
though he be none of the conſiderableſt, yet 
it may on this occaſion be furt her repreſented, 
that it is eaſy for our author to name ſeveral 
men, {of whoſe number I can truly name my- 


E 
* Rd particularly the force both of i 
acid ſalts, and in what particulars colours likely depend not in their cauſation 
formation from Mr. Boyle, who hath ſome while ſince honoured me with the 


ſubjeck, containing many excellent experiments, made 
R. Sharreck, in his ingenious 
year 1660, | 


| 


; ? 


The Publ Her to the K PET 


E R E is preſented to thy v view one ; of | 


410 who remember either their having ſeen 
im make, or their having read his accounts 
the experiments delivered in the following 

tract ſeveral years ſince, and long before the 

publication of the books, wherein they are 
mentioned. Nay, in divers paſſages (where 


he could do it without any great 1aconveni- 


ence) he hath ſtruck out experiments, which 
he had tried many years ago, becauſe he ſince 
found them divulged by perſons, from whom 


he had not the leaſt hint of them. Which yet 


is not touched, with deſign to reflect upon any 
"ingenious man, as if he were a plagiary : for, 
though our generous author were not reſerved 
enough in ſhewing his experiments to thoſe 
that expreſſed a curioſity to ſee them (amongſt 
whom a very learned man hath been pleaſed 
publickly to acknowledge it ſeveral years 
ago * z) yet the ſame thing may be well enough 
lighted on by perſons, that know nothing of 
one 


to this doctrine {wy much help the 
and volatile, as likewiſe alcalizare and 
from any ſalt at all; may beg his in- 
light of his papers concerning this 
by him for the elucidation of this do&trine, Sc. Dr. 


and uſeful Hiſtory of the Propagation and Imprevement of Vegetables, publiſhed in the 


that I pretended not to write an accurate 


E. Annel 
Senecæ 
Natur. | 


6.c.5. 


Her 


rtely conſtituted by his moſt Excellent 


'Y 


45 


- 


HIST 


n 


8 EET the few 


. — in the ſame chymical 
as well i in the ring treatiſe, 
a book ven an account, —— 


mot decline n in che 
the | of the t 
oe here co mention,” — 
to ſlew what uſe: be Foie made of 
iments not of Hi * deviſing by a 
writer of natural hiſtory, if, what he empſoys 
of other mens, be { examined) or Po 


Rk cients 80 other TT 
t *tis one © 

3 and . = 
which, I think the world, as far as I know it, 
affords: For mine on I feel a ſecret 
joy within me; to ſee beginnings 
ſuch themes, it being demonſtratively true, 


Majeſty 
or improving Natural Know will judge it 
Their meet io exhrt ou thor oth yo 
ſecution argument; ering, 
much it is their deſign and buſineſs to accu- 
thulate a good ſtock of ſuch accurate obſerva- 


tions and experiments, as may afford them and — 


their offspring genuine matter to raiſe a maſ- 
culine philoſophy upon, w 
n be nr with the 


\ - 


e Bulliſh to the Bader, 
r 


unn of 


Lade ee meg, des d wi 
rn been 
jo ogg #0 N 3 N 
Oel greet author, one of Me i 0 
that illuſtrious corporation, is conſtantly fur, 
Ming large ſyrmbola's to this work, and is 
fallen, as you ſee, upon ſo comprehenſive 
theme, as 39 
leated, prove one iderab 
r 


b e of heat; and 
flame, as he is ready to his experi 
mental accoumts of cold; I eſteem, the wor 
will be obliged to him for having ſhewed them 
both the right and left- hand of nature, and 
1 0 by this 
Tux | conſidering reader w very 
treatiſe ſee abundant cauſe to ſollicit the author 
for more. Sure I am, that of whatever of the 
productions of his ingeny comes into foreign 
parts (here I am in the. acquaintance 


* 


upon of many ow friends) is Mal valued ; 


and to my knowledge, there. are thoſe among 
the Hence ak ae 5 
Ns — ay elves ro 


their tra- 


in Ten — 8 a ham all 1 as 


concerning 
one. 4 too 00 pro, al 8 ke 


2 —— 1 NT all leave, this, and con- 
DIRE SE 
I rs 
take notice of (as I believe he may) he will 
Pleaſe- to conſider both the weakneſs of the 


author's eyes, for not reviewing, and the mani- 
fold avocations of the liſher for not doing 
bis z who taketh his leave with inviting 


that have alſo * * this nice ſub- 


y, to follow the example of 
author, and impart ſuch and the 

to the | now very * 
Fare wel. 5 
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TY FIRST PART. 


CHAP. * 


dicted, Prop, 1 the 2 

tin t 

1 Ge e een 

you with ſomes thoſe things that barg be. OC- 

70 to me concerning the changes of co- 
rs. 


And I may expect that 1 ſhall as well 
ſerve the en in 
Nee. int a: 


both improve my communications, 


18 INE 


e improvements, with ſuch 


vite you to 11 ſeriouſly into the nature of 
colours, and in the inveſtigation of it. 
This being the 0 ſcope of the following 


tract, I ſhould do that wich might prevent 
my own delign, if I ſhould here attempt to 
eliver you an accurate and particular the 
of colours ; for that were to preſent you wi 
Rr and, Atte 
as in me lay, to make that ſtudy needleſs, 1 
which I would engage you. 136 
2. Wuzzzroks my preſent work ſhall b 
but to divert and recreate, as well as exci 
you by the delivery of matters of fact, ſu 
as you may for the moſt with m 
And tet you deen thing of cho 
ou any thing of ela 
rate or — in what ne will meet with 
here, I muſt confeſs to you before-hand, that 
the ſeaſons I was wont to chuſe to deviſe 
and try e ts about colours, were 
thoſe days, wherein having taken phyſic, and 
finding my ſelf as unfit to ſpeculate, as un- 
willing to be altogether idle, I choſe this di- 
verſion as a kind of mean betwixt the one and 
the other. And I have the leſs ſcrupled to ſet 
down the following experiments, as ſome of 
them came to my mind, and as the notes 
wherein I.had ſet down the reſt, occurred to 
5 hands; that by declining a methodical way 
of delivering them, I might leave you and my 


ſelf the greater liberty and convenience to add 


to them, and tranſpoſe them as ſhall appear 


ient. 


3. TIA, that you may not think me too re- 


ferfea, or look upon an inquiry made up of 


mere narratives, as ſomewhat „I am 
remiſe a few conſi erations, that 
emſelves to my thoughts, which 


ly ad. general way, 

tful nature of colours, or to the ſtudy of it. And 
I chall inſert an eſſay, as well ſpeculative as 
i hiſtorical, of the nature of whiteneſs and black- 


2 as gratify \ ou in 
a perſon, who, I 


experiments and obſervations as may both in- 


blue and 
water-fowl, rainbows natural and artificial, and 


ks e FOE 


nefs, that you may have a ſpecimen of the 
hiſtory of colours, I have times had 
thoughts of; and if 5 diſlike not the method 
I have made uſe of, I hope you, and ſome 
of the Virtuoſi your PR 
invitedto go thorough with red, 
and the reft of the 
have done with white and black, but with far 
more ſagacity and fucceſs. And if I can in- 
vite ingenious men to undertake ſuch taſks, I 
doubt not but the curious will quickly obtain 
a better actount of colours, than as yet we 
have, ſince in our method the theorical part 
of the inquiry being attended, and as it were 
e e aer conjectures, the 
oſophy of colours w 9 — the 
1 | * 


CHAP. . 


O come then in the firſt place to out 

more general conſiderations, I ſhall 
Yogi with ſaying ſomething as to the impor- 
tance of examining the colours of bodies. For 
there are ſome, eſpecially chymiſts, who think 
that a conſiderable diverſity of colours does 
conſtantly argue an equal diverſity of nature, 
in the bodies wherein it is conſpicuous ; but 
I confeſs I am not altogether of their mind: 
for not to mention changeable taffaties, the 
Iden necks of pigeons, and divers 


other bodies, whoſe colours the Angus ov 


have been pleaſed to call not real, but ap 1 
ay, 


and fantaſtical; not to inſiſt on theſe, 


(for fear of needleſly engaging in a controver- 


ſy) we ſee in parfots, goldfinches, and divers 
other birds, not only that the contiguous ſea- 
thers which are probably as near in properties 

as place, are ſome of them red, and others 
Chis: ſome of them blue, and others ellow, 
Sc. but that in the ſeveral parts of & ſelf- 
ſame feather there may often be ſeen the pon” 


eſt diſparity of colours. And fo in the leaves 
of tulips, july-flowers, and ſome other vege- 
tables, BY YL Faves: and even the ſeveral 


parts 


1 
* 


"The EXPERIMENTAL HisToRyY 


been obſerved in their other 


XD DET: : 


much more admired in that lovely plant which 
is commonly, and not unjuſtly 


hy. f Pers. for of divers fone of fine flow- 


among others, keep me from darin Vaffifq; 
that P urs does 
always any great difference or alteration 
betwixt, or in the bodies, Vheꝶriq ite to he > 
diſcerned; 1 * that oftentimes the al alteration - 


rhal pert 


b | another. 5 g ; | * 
calo a nan] bey | 4 iT you, 
det with is not ous r ſelf, yrs, He roy lh 
that os way S 1 | Dots Acribed'co Tap manta 


vers, pr and 
9 e 5 e 
made . preſence, and 
tried our ſelves after the following manner, 
Fi, the lender ſteal to be tempersd is to 
ened by heating as much of it as is requi - 
ſite among glowing coals, tilt it be glowing 
hot, but it muſt not be chal a then: 290. 
is taken from the fire, for that would make it 
too brittle, and ſpoil it) but muſt be 
overs baſon of water, till it deſcend from 
white heat to a red one, which as 892 & — ever 
| perceive, you mult immediately quench as 
925 as you dlire to harden in the cold water. 
ſtee] thus hardened will, if it be good, 
1oo ſomewhat white, and muſt be made bright 
at the end, that its change of colours may be 
there conſpicuous ; and then holding it ſoin 
the flame of a candle, that the bright end may 
be, for about half an inch or more, out of 
the flame, that the ſmoak do not ſtain or ſully 
the brightneſs of it, ſhall after a while 
ſee that clean end, which is almoſt contiguous 
to the flame, paſs very nimbly from one colour 
to another, as from a Fecher, yellow, to a 
deeper. and reddiſh W, artificers 
call a ſanguine; and from that £ a fainter firſt, 
and then a deeper * And to bring home 
this 17 47 to our preſent purpoſe, it is 
found by vo experience, that each of theſe 
ſucceeding colours argue ſuch a change made 
in the texture of the ſteel, that if it be taken 


from the flame, and immediately quenched. in 
che tallowm (whereby it is ſettled in whateyer particu 


' temper it had before) when it is yellow, it js 
of ſuch 4 tarde as makes it for grave 


perts of the Gine leaf, alhough no dierte ail, and ſuch like tools; but if it be kept a 


ar at . . 


for watches, and ſuch like inſtru- 
uſtly called the Marc 


7 


in the flame till it grow 


duce F hare have E Fs. 
1 —_ wo 
. But though, Pyro, ſuch og as Dok 


„Lab not at pech 
2 the conſideratiom of the 
im of experiments about colours, not 
0 becauſe ou Tl in in the' following papers 
ſome in that would here be pre- 
ſented you our of their due place, bf the uſe 
that may be made of ſuch ents, in dil- 
in diyers bodies what kind the faſt 


is, that is predominant in them; but alſo be- 


cauſe a ſpeculative Naturaliſt might juſtly e- 


nough alledge, that as light is ſo pleaſing an 
object, as to be well worth our looking on, 


though it diſcovered to us nothing but it ſelf; 


fo modified light, called colour, were worth 


our contemplation, though by. underſtanding 
its nature we ſhould be taught nothing elſe, 
And however, I need not make either you or 
my ſelf excuſes for entertaining you on .the 
ſubject I am now about to treat of; ſince the 
pleaſure Pyra takes in n mixing and laying on 
of colours, will I p cep him, and 
will. (I am ſure) key me from thinking it 
troubleſome to ſet down, ef after che 
tedious proceſſes (about other matters) where- 
ow y I fear 1 ag have tired him, ſome eaſy, 
and not unpleaſant Experiments relating to 
that ſubje&, x * 
3. Bur, before we deſcend to the more 
lar conſiderations we are to preſent 
Jou concerning colours, 1 preſume it willy 
ſeaſonable to * e at very entrance 
* diſtinction; 
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1 — —_— Amis a. 
quality rofdingiin Ahe bodpuhat is faid en be 


coloured, or to modify ————— but 


ſuch a — - eg thelight it (elf; which. 
ſo modified;-Atrikes upon che. organ of light, 
and ſo cus phat which we call co- 
lour: ahl chat this latter maybe looked 
as the mot proper, though not the uſual ,ac-) 
ce of the word — . — be made 
. 4 gy ſſages in the enſuing 
2 indeed it is the 5 


£16, ee ae, brei ' manner, either there 
min 


* ſnades, or ſome other. ways upon 


1 | Je. 
ſuch a colour in the object: yet, becauſe there 
is in the body that is ſaid to be coloured, 
certain diſpoſition 2 


5 require, 
to the premiſed diſtinction, and to take the 
more - immediate cauſe of colour to be the 
modified light it ſelf, as it affects the ſenſory 5 


Frog | 
a ſchool-term) or efficiently, that i is, in regard 
of its turning the light, that rebounds from it, 


* into this or un peared 


4. I Know not whether I may. not on this 
occaſion add, that colour is fo far from 
an inherent, quality of the object in the ſenſe 
that is wont to be declared by the ſchools, or 
even in the ſenſe of ſome modern Atomiſts, 
that, if we conſider the matter more attentive- 
ly, we ſhall ſee cauſe to ſuſpect, if not to 
conclude, that though light do more imme- 
diately affect the organ of ſight, than do the 
bad that ſend it thither, yet light itſelf pro- 
duces the ſenſation of a colour, but as it pro- 
duces ſuch a determinate kind of local mo- 
tion in ſome part of the brain ; which, though 
it ha moſt commonly from the motion 
 whereinto the _ ftring of the m_ = 
by the appulſe of light; yet if the like 
—— happen to be ned by any other 
cauſe, wherein the light concurs not at all, 
a man ſhall think he ſees the ſame colour. 
For proof of this, I might put you in mind, 
that it is uſual for dreaming men to think they 
ſce the images that appear to them in their 
ſleep, adorned ſome with this, and ſome with 
that lively colour, whilſt yer, both the curtains 
of their bed, and thoſe of their eyes, are cloſe 
drawn. And I might add the confidence with 
which diſtracted do oftentimes, when 
they are awake, think they ſee black fiends in 


— 
„ 


upon ra a Vary great age! . 
other ꝙatt of his head, he is wont to ſee, as 
it were, flaſbes, of lightning. 


vaniſhing flames, 2 ; 

ee de mg 
mution $ not ſomethi 

without, but from ſomething within dots 


uon provided the un wonted ſumes that wander up 


and don in the head, or tha propagated con- 
cuſſion: af any internal part. in the body, do 
cauſe, about the inward:extremities of the 
— won fi a motion as is wont to. be 
rating: — en res ug conclude, that we ſee 
bes light or ſuch and ſuch a colour. This the 
moſt ingenious Des Cartes hath very well ob- 
ſerved : but becauſe he ſeems not to 2 ex- 
emplificd it hy any unobvious or ar ob- 
ſervation, :I- ſhall endeavour to Fohrar this 
doctrine by a few inſtances; 
5. AnD. firſt, I remember, that having, 
F cog, ben yo 
ome ing + 
— dy an accident, ſuddenl y caſt into a 
violent one, 1 did often When I was awaked 
in the night by my diſtempers, obſerve, that 


upon coughing ftrongly, it would ſeem to me, 
that I aw very vivid, but immediately diſap- 


, pearing flames: which I took particular no- 


tice ot, becauſe of the conjecture Tam now 
mentidning..: 

6::ANn excelent and very diſcreet perſon, 
very near allied both to you and me, was re- 
lating to me, that ſome time ſince, whilſt ſhe 
was talking with ſome other ladies, upon a 
ſudden, all the objects ſhe looked upon ap- 
to: her dyed with unuſual colours, ſome 
of one kind, — ſome of another, but all ſo 
bright and vivid, that ſhe ſhould have been as 
much delighted, as ſurprized with them; but 
that finding the apparition to continue, ſhe 
feared it you rtended ſome! yery great alteration 

to her health : and indeed, the day after ſhe 

aſfaulted with ſuch violence by hyſterical 
and hypocondrical diſtempers, as both made 
her rave for ſome days, and gave her, during 
that time, a baſtard pally. 

7. Being a while ſince in a town, where 
the plague had made great havock, and in- 
quiring of an ingenious man, that was ſo 
bold, as without much ſcruple to viſit thoſe 
that were ſick of it, about the odd ſymptoms 
of a diſeaſe that had. ſwept away ſo many 
there; he told me, among other things, that 
he was able to tell divers patients, to whom 
he was called, before they took their beds, or 
had any evident ſymptoms of the plague, that 
they were indeed infected, upon peculiar ob- 


ſervations, that being aſked, they would tell 


him that the neighbouring objects, and parti- 
cularly his clothes, appeared to them beauti- 
fied with moſt glorious colours, like thoſe of 
the rainbow, oftentimes ſucceeding one another: 

and this he affirmed to be one of the moſt uſual, 

as well as the molt early ſymptoms, by which 
this odd peftilence diſcloſed it ſelf. And * 


. EAA aer ORY: __ 


1 atked how Jong the farbe were:wont.cobe: made uſe) of the: dazled eye, the ; vivid ad- 


thus aged, he anfwered, — 2 was moſt 


wont e the gek, did give to-almoſt all not 
thoſe to whom he was called, in the beginning, 
before nature was much weakened, à pretty 
odd vomit, conſiſting of eight ot ten drams of 
in fuſton of Crotus Matallorum, and about half 
2 dramę or mueh more, of white vitriol, with 
ſuch ſucceſs, that ſearce-one of ten to whom 
ie was ſcaſonably adminiftred, miſcarried. 


8. Bur to return to the conſideration of co- 


tours: As an apparition of them be pro- 
. 
alſiſtanee of an outward object; ſo I have 
obſerved, that it is ſometimes poſſible: that 
the colour that would be u- 
F. e may be 


by ſore motion, or now texture already Pro. 


Auced in the ſenſory, a8 as that unuſual 
motion, or new tion z. for I have 
divers times tried, that after I have 
a teleſcope looked upon the ſun, tho- 
rough a thick, red, or blue glaſa, to make its 
ſplendor ſupportable tothe eye, the impreſſion 
upon the retina would be not only ſo vivid, but 
fo that if afterwards I turned my 
eye towards a flame, it would 5 to me of 
a colour very di from its uſual one. And 
if I did divers times ſucceſſively ſhut and open 
the ſame eye, I ſhould ſee the adventitious co- 
lour (if I may fo call it) changed or im 
by degrees, till at length (for this unuſual mo- 
13 of the — would not preſently ceaſe) the 
to me of the | ſame hue 
— it 40460 to other beholders. A not unlike ef- 
fect be by lookin ng upon the moon, when 
ſhe was near rough an excellent tele- 
ſcope, without 3 
eye with: but that which I deſire may be ta- 
ken notice of, becauſe we may elſewhere have 
occaſion to reflect upon it, and becauſe it 
ſeems not agreeable to- what Anatomiſts and 


optical writers deliver, touching the relation of 


the two eyes to each other, is this circumſtance, 
that though my right eye, with which I looked 
thorough the + teleſcope, were thus affected by 
the over-ſtrong * of the — 
when the * a candle, or { 
bright object to me of a — 
ſual colour, whi looked upon with the diſ- 
compoſed eye, or (though not ſo notably) 
with both eyes at once; yet if I ſhut that eye, 
2 — _— * ſame object with the o- 
, it wou 2 no other than its u- 
l * 


far about a day4"and-when'l r- on abe egen Lmult noc pretermit an 


into a 


to ſcreen my 


ventitiou colour wopld. again appear. And: 
obſer- 


{ US That an er- 


prog vr Than — troubled and diſordered. 

t 19 te hath more than once related vo me, 
w net morning one 

. wr 0 alk how ſhe 


by their likeneſs to any ſhe had be- 
heldeither — or ſince: and that white ob- 

did ſo much diſorder her ſight, that if, ſeve- 
ral days after her fall, ſhe looked upon the in- 
ſide of a hook, ſhe fancied ſhe ſaw there colours 
like thoſe of the rainbow : and even when ſhe 
thought her ſelf pretty well recovered, and 
made bold to leave her chamber, the coming 
where the walls and — were 
whited over, made thoſe obj —— _ 


. cloathed with ſuch — ing col 
às much offended her ſight, and made — re- 


pent her venturouſneſs. And ſhe added, that 
this diſtemper of her eyes laſted not leſs than 
five. or ſix weeks, though ſince that, ſhe hath 
been able to read and write much without find- 
ing the leaſt inconvenience in doing ſo, I would 
gladly have known, whether if ſhe had ſhure 
the injured. eye, the phænomena would have 
been the ſame, when ſhe employed only the 
other; but I heard not of this accident early 
— to ſatisfy that inquiry. 
9. WHEREFORE, I ſhall now add, that ſome 
year ears before, a perſon exceedingly eminent for 
profound al in almoſt all kinds of philo- 
learning, coming to adviſe with me about 
a diſtemper in his eyes, told me, among o- 
ther circumſtances of it, that having upon a 
time looked too fixedly upon the ſun, thorou 
a teleſcope, without any coloured glaſs, to t 
off from the dazling ſplendor of the object, 2 
exceſs of light did ſo ſtrongly affect his eye, 
that ever ſince, when he turns it towards a 
window, or any white he fancies he 


if I again .opened, and -keeth.a globe of. light, . 


— 


' 
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appeared uf tai him, to-paſs: before 
had been troubleti with this indifpo- 

ſition, he replied, that it was already nine or 
ten years ſinee the accident, that occalioned it, 
Le 
10, L Cover here ſubjoin. Fyrepbilus, ſame 
memorable relations that I have met with in 
the account given us by the experienced Epi 
pbanius Ferdinandus, of the ſymptoms he ob- 
ſerved to he incident to thoſe that are bitten 
with the Tarantula; by which (relations) 1 
could probably ſhew, that without any change 
in the object, a change in the inſtruments of 
viſion may for a great while make ſome: co- 
lours appear charming, and make others pro- 
voking, and both to à high degree, though 
neither of them produced any ſuch effects be- 

fore. Theſe things, I ſay, I could here ſub- 
join in confirmation of what I have been ſay- 
ing, to ſhe that the diſpoſition of the organ 
is of great importance in. the dijudications we 
make of colours, were it not that theſe ſtrange 
ſtories belonging more properly to another diſ- 
courſe, L had rather (eententing my ſelf to 
have given you an intimation of them here) 
hr ( ſhould: meet with them fully deliver- 
07 . $19? | 1601 „ A 


þis _ :: and&haviog_ inquired! of him, how 
long 
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1.TIUT,. Pyrophilus, I would not, by u 
that I have hitherto. diſcourſed; be 
thought to have forgotten the diſtinction (of 
colour) that I mentioned to you about the be- 
ginning of the third ſection of the former chap- 
ter z and therefore, after all I have ſaid of 
colour, as it is modified light, and immediately 
affects the ſenſory, 1 now remind you, 
that I did not deny, but that colour mighe in 
ſome ſenſe be conſidered as a quality reſiding 
in the body that is ſaid to be coloured; and 
indeed the greateſt part of the following ex- 
periments reter to colour principally under that 
notion, for there is in the bodies we call co- 
loured, and, chiefly in their ſuperficial parts, a 
certain diſpofitipn,! whereby they do ſo trouble 
the light that comes from them to our eye, 
as that it there makes that diſtin& impreſſion, 
upon whoſe account we ſay, that the ſeen bo- 
dy is either white or black, or red or yellow, 
or of any one determinate colour. But be- 
cauſe we ſhall (God permitting) by the expe- 
riments that are to follow ſome pages hence, 
more fully and particularly ſhew, that the 
changes, and conſequently in divers places the 
production and the appearance of colours, de- 
pends upon the continuing or altered texture of 
the object; we ſhall in this place intimate (and 
that too but as by the way) two or three things 
about this matter. 

2. AND. firſt, it is not without ſome reaſon, 
that I aſcribe colour (in the ſenſe formerly ex- 
plained) chiefly to the ſuperficial parts of bo- 
dies; for not to queſtion how much o 
corpuſcles may abound even in thoſe 
call diaphanous, it ſeems plain that of o 
bodies we do indeed ſee little elſe than the ſu- 
| Fee 2 if we found the beams of light 
„ Vor. II. | 


ies we 


Epi: the internal 


that rebound from the. object to. the eye, to 
pierce deep into the coloured body, we ſhould: 
not judge ix opacous, but either tranſlucid, or 
at ſeinisdiaphandus: und though the 
ſchools ſeem to teach us that colour isa pene- 
trative quality, that reaches to the innermoſt 
parts of the object, as if a piece of ſealing- 
wax be broken into never bo many pieces, 
$ will bel as red as the ex- 
ternal ſurface did appear; yet that is but a par- 
ticular „that will not overthrow the 
reaſon lately offered, eſpecially ſince I can al- 
ledge other examples of a contrary import, 
and two or three negative inſtances are ſuffici- 
ent to overthrow the generality of a poſitive 
rule, eſpecially if that be built but upon one 
or 'a few examples. Not (then) to mention 
cherries, plums, and I know not how many 
other es, in the ſkin 1s of one colour, 
and what it hides of another, I ſhall name a 
couple of inſtances drawn from the colours of 
durable bodies that are thought far more ho- 
mogeneous, and have not parts that are either 
organical, or of a nature approaching there- 
unto, 254i a LOW, SD 01:3. een 
3. To give you the: firſt inftance, I ſhall 
need but to remind you of what I told you 
a little after the beginning of this eſſay, touch- 


ing the blue and red and yellow, that may be 


produced upon a piece ot tempered ſteel: for 


- theſe colours, though they be very vivid, yet if 


you break the ſteel they: adorn, they will ap- 
pear to be but ſuperficial; not only the inner- 
moſt parts of the metal, but thoſe that are 
within a hair's breadth of the ſuperficies, hav- 
ing not any of theſe colours, but retaining that 
of the ſteel it ſelf. Beſides that, we may as 
well confirm this obſervation, as ſome other 
rticulars we elſewhere deliver concerning co- 
ours, by the following experiment which we 
purpoſely made. . OH 
4. Ws took a good quantity of clean lead, 
and melted it with a ſtrong fire, and then 
immediately pouring it out into a clean veſ- 
74 5 a convenient ſhape and matter, (we u- 
one of iron, that the great and ſudden 
heat might not injure it) and then carefully 
and nimbly taking off the ſcum that floated 
on the top, we perceived, as we expected, 
the ſmooth and gloſſy ſurface of the melted 
matter to be adorned with a very glorious co- 
lour, which being as tranſitory as delightful, 
did almoſt immediately give place to another 
vivid colour, and that was as quickly ſucceeded 
by a third, and this as it were chaſed away by 
a fourth; and ſo theſe wonderfully vivid colours 
ſucceſſively appeared and vaniſhed, (yet the 
ſame now and then appearing the ſecond 
time) till-the metal ceaſing to be hot enough 
to afford any longer this pleaſing ſpectacle, the 
colours that chanced to adorn the ſurface. when 
the lead thus began to cool, remained upon 1t; 
but were ſo ſuperficial, that how little ſoever 
we ſcraped off the ſurface of the lead, we did 
in ſuch places ſcrape off all the colour, and 
diſcover only that which is natural to the me- 
tal it ſelf; which receiving its adventitious co- 
lours, only when the heat was very intenſe, 
and in that part which was expoſed to the com- 
at 
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lead were expolked a — 
— ag turned into. kn of feum or 
— — — rav. 


ings, which L have not nom time tu acquaint 


with. One hat did not know me, 
2 , would perchance — 


e rd 


. 


unieſs lead N a: 


s indeed requiſite. to make it melt, the 
nomena I mentioned will ſcarce at all 
themſelves; and we have alſo e 

this ſucceſſive appearing and 

colours as wan to be impaired 
ed whilſt the 12 
yet hotter than one would readily ſufgeck. And 
one tlüng I muſt: further; note, of which I 
leave you to ſearch after the reaſon, namely, 
— e fame calour,did ox always and: 1 


fe bug he —— in Ba 
to Write down, the . ſucceſſion of the colours | 


was fo very quick: whether that proceeded 
from the UH ang of heat in the lead 
E 
reaſon, I leave you to examine. 
Blue ne e ee ae 
2 red; purple,” blue, yellow" and blue, 
yellow, 
blue, green, yellow, red, purple, green.) 
5. TRE Atomiſts of old, and ſome learn- 
ed men of late, have attempted to explicate 


> ar T% 


the variety of colours is $ bodies from 
the various of their ſu ial parts; 
the attempt is N and the doctrine 
ſeems true: but I confeſs I think there 


are divers other things that muſt be taken in 
4 concurrent to norte ry 8 forms 
„ whereon ours of o 
84 2 to depend. To declare W a 
little, we muſt aſſume," that the ſurfaces of all 
fuch bodies, how ſmooth or po 
they may appear to our dull ſight and touch, 
are exactly ſmooth. only in a popular, or at 
e outer; Big but not in « firi and ce 
e 
—5 Tuis, excellent mi ſhew us in 
many bodies, that ſeem'ſmoorh to our naked 
eyes 3 and this not only as to the little hillocks 
that fwell above that which 
415 conceived to be the plane or level of 
the conſidered ſurface ; for it is obvious e- 
nough to thoſe that are any thing converſant 
with ſuch glaſſes: but as to numerous d rel. 
ſions beneath that level, of which ſort of ca- 
vities, by the help of a microſcope, which the 
3 ” artificer that makes them, judges to 
be the 


magnifying in Eu 
cept one that equals it, we have 


ex- 


rface 


ve on the 


— —̃ ö ; 
ee le ings 3 — 


ty 


gree of fuſion or fluidityithan is uſual, or than 


blue, purple, green mixt, "yellow, red, — 


lite ſoever 
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ſmooth 
— —— 
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inch, (for che ee do 

«ipaceatone view ij and theſe cavities (which 


made that little piece of cork almoſt lis an 


the by, that 
imate, what a 


— — whic feem 
—— us of the | ſame thing, as to the 
ſuch bodies as we are now of ; 


treating 
ſo, that there is no ſenſible part of an opacous 
__ on not be conceived to be made 


— roars Sorter body, the 


ght muſt be variouſly affected, after one man- 


ner from ſurfaces (I now ſpeak of phyſical ſur- 
faces) conſiſting of ſpherical, wl x in another 
from thoſe that are made up of conical or cy- 
lindrical z ſome being fitted to re- 
flect more of the incident beams of light, o- 
thers leſs, and ſome towards one others 


towards another, But beſides this difference 


of ſhape, there may be divers other things that 
may eminently concur to vary the forms of a- 
ſperity that colours ſo much d on. a 
willingly allowing the figure of the 
4 I conſider ſecondly, that the 
_ corpuſcles, if I > call them, 
be bigger in one ies the leſs in ano- 
cher, and conſequently fitted to allay the 
W. falling on them with greater es. 
the protuberant particles may be ſet 
more or leſs cloſe together, that is, there may 
be a greater or a ſmaller number of them with- 
in the compaſs of one, than within the compaſs 
of another ſmall part of the ſurface of the ſame 
extent; and how much theſe qualities ma 
ſerve toproduce colour, may — 
ſed at, by that which happens in the agitation 
of water: for if the Mary hat 
made be and but few, the water will 
ſcarce acquire a ſenſible colour, but if it be 


reduced to a froth, conſiſting of bubbles which 
ing 


| colour, 
. of the bubbles do, as 


contribute ; and 


to be cut tran by a mathematical plane, 
which you know is conceiv'd to be without 
any depth or thickneſs at allz and then, as ſome 
arts of the phyſical ſuperficies will be protu- 
or ſwell above this laſt plane, ſo others 
may be depreſſed beneath it, as (to explain 
my ſelf by a groſs comparifon) in divers places 
of the ſurface of the earth, there are not only 
neighbouring hills, trees, Sc, that are rais'd 
above the horizontal level of the valley, but 
rivers, wells, pits and other cavities that are 
depreſſed beneath it. And thad ſuch protube- 
rant and concave parts of a ſurface may remit 
the light ſodifferingly, as much to vary a co- 
Jour, ſome examples, and other things that we 
ſhall hereafter' have occaſion to take notice of 
in this tract, will ſufficiently declare; till when, 
it may ſuffice to put you in mind, that of two 
flat ſides of the ſame piece of, for example, 
red marble, the one being diligently poliſhed, 
and the other left to its former roughneſs, the 
differing degrees or ſorts of afperity, for the 
fide that is ſmooth to the touch wants not its 
roughneſs, will ſo diverſify the light reflected 
from the ſeveral planes to the eye, that a pain- 
ter would employ two differing colours to re- 


preſent them. 

7. And I hope, Pyrophilus, you will not 
think it ſtrange or impertinent, that I employ, 
in divers paſſages of theſe papers, examples 
drawn from bodies and ſhadows far more groſs 
than thoſe minute protuberances and ſhady pores 
on which, in moſt caſes, the colour of a body, 
as it is an inherent quality or diſpoſition of its 
ſurface, ſeems to depend. For ſometimes I 
employ ſuch examples, rather to declare my 
meaning, than prove my conjecture ; things, 
whom their ſinalines makes inſenſible, being 
better repreſented to the imagination by ſuch 
familiar objects, as being like them enough in 
other reſpects, are of a viſible bulk. And next, 
though the beams of light are ſuch ſubtile bo- 


dies, that in reſpect of them, even ſurfaces 
*Y 


| odies differing colours, as we 
ſee in m8rble that appears white or black, or 
red ot blue, even when the molt carefully po- 
liſhed 3 yet it is plain, by the late inſtance of 
red marble, and many others, that even big- 
ger protuberances and greater ſhades may like- 
wiſe ſo diverſify/the roughneſs of a body's ſu- 
perficies, as manifeſtly roconcur to the varying 
of its colour, whereby ſuch examples appear 
to be proper enough to be oyed in ſuch a 
ſubject as we haye now in And having 
_ thus much on this occaſion, I now pro- 
8. Tux ſituation alſo of the ſuperficial par- 
ticles is confiderable, which I diſtinguiſh into 
the poſture of the ſingle corpuſcles, in reſpect 
of the light, and of the eye, and the order of 


to them in reference alſo to one another; for a 
body may-otherwiſe reflect the light, when its 
ſuperficial particles are more erected upon 


the 
Plane, that may be conceived to paſs along 
their baſis, and when the points or extremes 
of ſuch particles are obverted to the eye, than 
when thoſe particles are ſo inclined, that their 
ſides are in great part diſcernablez as the colour 
of pluſhor yelveewill 2 varied to you, if you 
carefully ſtreak part of 

it another; the 8 of the 
in reference to the light, or the eye, becom- 
ing thereby different. And you may obſerve 
in a field of ripe corn blown upon by the wind, 
that there will appear as it were waves of a co- 
lour (at leaſt gradually) differing from that of 
the reſt of the field : the wind, by depreſſing 
ſome of the ears, and not at the ſame time o- 
thers, making the one reflect more from the 
lateral and ſtrawy parts than do the reſt. And 
ſo, when dogs are ſo angry as to erect the 
hairs upon their necks, and upon ſome other 
= of their bodies, thoſe parts ſeem to ac- 


it one way, and part 
ticular thrids, 


uire a colour varied from that which the ſame 
airs made, when in their uſual poſture they 
id far more ſtoop. And that the order wherein 
the ſyperficial corpuſcles are rang'd, is not to 
be neglected, we may gueſs by turning of wa- 
ter into froth, the beating of glaſs, and the 
ſcraping of horns, in which caſes the corpulcles 
that were before ſo marſhalled as to be perſpi- 
cuous, do by the troubling of that order be- 
come diſpoſed to terminate and reflect more 
light, and thereby to appear whitiſh. And 
there are other ways in which the order of the 
protuberant parts, in reference to the eye, may 
much contribute to the appearing of a particu- 
lar colour; for I have often obſerved, that when 
peas are planted, or ſet in parallel lines, and 
are ſhot up about half a faot above the ſurface 
of the ground, by looking on the field or plot 
of ground from that part towards which the 
parallel lines tended, the greater part of the 
ground by far, would appear of its own dirty 
colour; but if I looked upon it tranfverſly, the 
plot would appear very green, the upper parts 
of the peas hindering the intercepted parts of 
the ground, which, as I ſaid, retained (heir 
wonte 


wonted col fiem being diſcdvered by whe 
Efe. And 1 hen ne PyropMitus,'wherher 
1 might not 24d; chat even rhe'mgriow! of the 

I parts of d viſible object min "ſome 
eaſes contritute, though it be not ſb ey to 
how, to the eing. pr the varying of 
colour: for I Have ſeveral times made à liquor 
which; when it his well ſertled in a loſe phial, 
is tranſparent and coloutrleſs; Bur as ſoon as = 
lafs is unſtopped; b to fly away very'plen- 
ly in a white and dus fuel And there 
are other bodies,>whoſe fumes, when · they fill 
n receiver,” would "make one ſuſpect 
milk; and yet When theſt fumes ſettle into a 
liquor, that liquor is mot white; but trau 
rent; and ſuch white fume I have ſeen affo 
by unſtopping a liquor I know, which yet is 
it ſelf diaphanous and red: nor are theſe the 
'ofly inſtances of tis kind, that our trials can 
ſupply us with. And if the ſuperficlal cor- 
puſeles be of the groſſer ſort, and be ſo framed, 
that their differing fides' or fates" may exhibit 


differing colours, then the motion or reſt of 


"thoſe corpuſcles may be conſiderable, as to the 
colour of the ſuperficies they compoſe, upon this 
account, that ſometimes more, ſometimes fewer 
of the ſides diſpoſed to exhibit ſucha colour may 
by this means become or continue more obverted 
to the eye than the reſt, and compoſe a phyſi- 
cal ſurface, that wilt be more or leſꝭ ſenſibly ina 
terrupted. As, to explain my meaning, b) 
pro Sang groſs e, 1 . 
5 — Hovts of leafy plants thick ſer by one 
another, the two fides of whoſe leaves were of 
ſomewhat differing colours, there would be a 
notable diſparity as to colour, if you looked 
upon them both, when the leaves, being at reſt, 
had their upper and-commonly ed ſides 
obverted to the eye, and when” à breath of 
vind paſſing thorough them, made great num- 
bers of the uſually hidden ſides of the leaves 
become conſpicuous. And though the little 
bodies we were lately ſpeaking of, may ſingly 
and apart ſeem almoſt colourleſs; yet when 
many of them are placed by one another, ſo 
near that the eye does not eaſily diſcern an inter- 
ruption, within a ſenſible ſpace, they may exhi- 
bit a colour: as we ſee, though the ſlen- 
dereſt thrid of dyed ſilk does whilſt look*d on 
ſingle, ſeem almoſt quite devoid of redneſs, 
(for inſtance) yetwhennumbers of theſe thrids 
are brought together into one ſkem, their co- 
lour becomes notorious, | 77 
9. Bur the ſame occaſion that invited me 
to ſay hat I have mentioned concerning the 
leaves of trees, invites me alſo to give you ſome 
account of what hap 
where we ſee differing colours, as it were, e- 
merge and vaniſh upon the ruffling of the ſame 
piece of ſilk; as I have divers times with 
Pleaſure obſerved, by the help of ſuch a mi- 
croſcope, as though it do not very much mag- 
nify the object, has in recompence this great 
conveniency, that you may eaſily, as fait as 
you pleaſe, remove it from one part to another 
of a object, of which the glaſs taking a 
N part at once, you may thereby preſently 
urvey the whole. Now by the help of ſuch a 
microſcope I could eaſily (as I began to ſay) 


* 
a 


it contains 


in changeable taffaties, 


* 


green) 
of ted thrids and grern, 
over each other, and <1 
ppeared to be red I could plainiy 


was Compa- 


Andi if, on the 


the ſilken ſtuff, I could: eaſily ſo! expoſe the 
thrids either of the one colour or of the other, 
to my eye, as at pleaſure to exhibit an appari- 
tion of red or green, or make thoſe colours 
ſucceed one another: ſo that when I obſerved 
their ſucceſſion by the help of the glaſs, I 


one another in : 
points : and if L looked - 

7 
chat (for example ſalce) to te 


Aan 


NA \& * 


tte red 2 were 


could mark how the predotminant colour did 


as it were ſtart out, when the thrids that ex- 
hibited it came to be advantageouſly placed 3 
and by making little folds in the Ruff after 
A certain manne 
minated in thoſe folds; would appear to the 
naked eye, one of them red, and the other 
* When thrids of more than two dif- 

ing colours chance to be interwoven, the 
reſulting changeableneſs of the taffaty may be 
alſo ſomewhat different. But I chuſe to give 
an inſtance in the ſtuff I have been __ of, 
becauſe the mixture being. more ſimple, the 
way whereby the changeableneſs is produced, 
.may be the more eaſily apprehended : and 
though reaſon alone might readily enough lead 
a conſidering man to gueſs at the explication, 
in caſe he knew how changeable affaties are 
made; yet I thought it not impertinent to men- 
tion it, becauſe both ſcholars and gentlemen 
are wont to look upon the inquiry into ma- 
nufactures, as a mechanick employment, and 


conſequently below them; and becauſe: alſo 


with ſuch a microſcope as I have been men- 
tioning, the diſcovery is as well pleaſant as ſa- 
tisfactory, and may afford hints of the ſolu- 
tion of other phenomena of colours. And it 
were not amiſs, that ſome diligent inquiry were 
made, whether the microſcope would give us 
an account of the variableneſs of colour, that 
is ſo conſpicuous and fo delightful in mother of 
pearl, in opals, and ſome other reſembling bo- 
dies. For though I remember I did formerly 
attempt ſomething of that kind (fruitleſly e- 


nough) upon mother of pearl, yet not having 


then the advantage of my beſt microſcope, nor 
ſome conveniencies that might have been wiſh- 


ed, I leave it to you, who have better eyes, 
| f to 


ner, the ſides that met and ter- 


to try what ydu can do farther 3; ſince it will 
be :ſame-diſcovery to find, that in this caſe 

10. I Coxysss, Pyrophilus, that a great part 
of what I have delivered, (or propoſed rather) 
concerning the differing forms of aſperity in 
bodies, by which differences, the incident light 
either comes to be reflected with more or leſs 
of ſhade, and with that ſnade more or leſs in- 
terrupted, or elſe happens to be alſo otherwiſe 
modified or troubled, is but cotijectural. But I 
am not ſure, that if it were not tor the dulneſs 
of our ſenſes, either theſe or ſome other noti- 
ons of kin to them, might be better counte- 
nanced ; for I am apt to ſuſpect, that: if we 
were ſighted enough, or had ſuch per- 


fect microſcopes, as I fear are more to be wiſh- 
ed than hoped for, our promoted ſenſe might 
diſcern in the phyſical ſurfaces of bodies, both 


a great many latent ruggedneſſes, and the 
particular ſizes, — and: ſituations of the 
extremely little bodies that cauſe them, and 
perhaps might perceive among other varieties 
that we now can but imagine, how thoſe little 
protuberances and cavities do interrupt and 
dilate the light, by mingling with it a multi- 
tude of little and ſingly undiſcernable ſhades, 
though ſome of them more, and ſome of 
them leſs minute, ſome leſs, and ſome more 
numerous, according to the nature and degree 
of the particular colour we attribute to the vi- 
ſible object. As we ſee, that in the moon we 
can with excellent teleſcopes diſcern many hills 
and valleys, andas it were pits and other parts, 
whereof ſome are more, and ſome leſs vividly 
illuſtrated, and others have a fainter, others a 
| ſhade, though the naked eye can diſ- 
rn no ſuch matter in that planet. And with 
an excellent microſcope, where the naked eye 
did ſee but a green pouder, the aſſiſted eye, as 
we noted above, could diſcern 
nules, ſome of them of a blue, and ſome bf 
them of a yellow. colour, which-corpuſcles we 
had beforehand, cauſed to be exquiſitely mixed 
to compound the green. 
11. Ax p, Pyrophilus, that you may not 
think me altogether extravagant in what I have 
ſaid of the poſſibility (for I ſpeak of no more) 
of diicerning the differing forms of aſperity in 
the ſurfaces of bodies of ſeveral colours, I'II 
here ſet down a memorable particular that 
chanced to come to my knowledge, ſince 
I writ a good 
Meeting caſually the other day with the deſer- 
1 Since, fer vedly famous ® Dr. J. Finch, extraordinary ana- 
a tomiſt ro that great yearn of the Virtuoſi, the 
and loyalty, naw Great Duke of Tuſcam, and inquiring of 
graced by this ingenious 


— Majeſty rarity he had ſeen in his late return out of 7taly 
boo of into England, he told me, it was a man at Mae/- 
g Hood. tricht in the Low- Countries, who at certain 
times can diſcern and KY colours by the 

touch with his fingers. Lou will eaſily con- 
clude, that this is far more ſtrange than what 
J propoſed but as not impoſſible; ſince the 
1xnſe of the retina ſeeming to be much more 
| r and quick than that of thoſe groſſer fila- 
Nr — or membranes of our fingers, 

OL. II. 


cular gra- 


rt of this eſſay; and it is this. 


rſon, what might be the chief 


| Ghar © . oO 


wherewith we uſe' to haridle groſs and hard 
bodies, it ſeems ſcarce credible, that any ac- 
cuſtomance;'or. diet, or peculiarity of conſtitu- 
tion, ſhould enable a man to diſtinguiſh, with 
ſuch groſs and unſuitable organs; ſuch nice and 
ſubtile differences of thoſe of the forms of aſ- 
perity, that belong to differing colours, ro 
receive whoſe languid and delicate impreſſions 
by the intervention of light, nature ſeems to 
have appointed and contexed intothe retina the 
tender and delicate pith of the optick nerve. 
Wherefore confeſs, I propoſed divers ſcruples, 
and particularly whether the doctor had taken 
care to bind a napkin or handkerchief over 
his cyes ſo carefully, as to be ſure he could 


make no uſe of his ſight, though he had but 


counterfeited the want of it; to which I ad- 
ded divers other queſtions, to ſatisfy my ſelf; 
whether there were likelihood of colluſion 
or other tricks. But [ found that the judi- 
cious doctor having gone far out of his way, 


purpoſely to ſatisfy himſelf and his learned 


yo about this wonder, had been very watch- 
and circumſpect to keep himſelf from be- 
ing impoſed upon. And that he might not 
through any miſtake in point of memory miſ- 
inform me, he did me the favour, at my re- 
2 to look out the notes he had writteri 

- his. own and his prince's information, the 
ſum of which memorials, as far as we ſhall 
mention them here, was this, that the doctor 
having been informed at Utrecht, that there 
lived one at ſome miles diſtance from Maeſ- 
tricht, who could diſtinguiſh colours by the 
touch; when he came to the laſt named town, 
he ſent. a meſſenger for him, and having ex- 
amined him, was told upon inquiry theſe par- 
ticulars. 5 

THrar the man's name was John Vermaa- 
ſen, at that time about 33 years of age; that 
when he was but two years old, he had the 
ſmall pox, which rendered him abſolutely blind; 
that at this preſent he is an organiſt, and 
ſerves that office in a publick choir. 
Tua the doctor diſcourſing with him 
bver night, the blind man affirmed, that he 
could diſtinguiſh colours by the touch, but 
that he could not do it, unleſs he were faſt- 
ing; any quantity of drink taking from him 


that exquiſiteneſs of touch, which is requiſite 


to ſo nice a ſenſation. 

'THAT hereupon the doctor provided a- 

inſt the next morning ſeven pieces of rib- 
nh of theſe ſeven colours, black, white, 
red, blue, green, yellow, and grey; but as 
for mingled colours, this Vermaaſen would 
not undertake to diſcern them, though if of- 
fered, he would tell that they were mixed. 

THarT to diſcern the colour of the ribbon, 
he places it betwixt the thumb and the fore- 
finger, but his moſt exquiſite perception was 
in his thumb, and much better in the right 


thumb than in the lefr. 


Tur after the blind man had four or five 
times told the doctor the ſeveral colours, (though 


blinded with a napkin for fear he might have 
ſome i 


ght) the doctor found he was twice 
miſtaken, for he called the white black, and 


the red blue; but ſtill, he, before his error, 
E 


would 


F 3 
1 ö 


Tnar the doctor having 
ell in order the differen of calour to 
touch, he did as follows. 

Brack and, white are the moſt aſperous 
or unequal of all-goleurs, and ſo like, that 
very hard to diſtinguiſa them 3 but black is 
3 is next in 
2 (perity, grey next to green in ity, yellow is 


ſo like, that they are as hard to diſtinguiſh as 
black and white 3 but red is ſamewhat more 
ah than blue, fo that red has the ſixth 
, and blue the ſeventh in 

42. Toe these informations the obliging doctor 
was pleaſed to add the welcome preſent of 
— of thoſe very pieces of ribbon, whoſe 


colours in US yp Preſence the blind man had dif- i 


5 ncing the one grey, the o- 
me as rarities, and the rather, hecauſe he fear- 
ed the raft were miſcarricd. 

13. Brronk I faw.the notes that afforded 
me the precedent narrative, I confeſs I ſuſpect- 
cd this man might haye thus giſeriminated 
colours rather by the ſmell than by the touch; 


for ſame Aa imployed by dyers i 


to colour thin 8 cents, that are not ſo 
Janguid, nor 3 R — 
it not e that a vety critical noſe ISNT 
diſtinguiſh them, and this I the rather ſuf} 

ed, becauſe he required, that the ri 
whoſe colours he was to name, ſhould be of- 


fered him faſting in the morning; for I have 


obſerved in ſetting of 


dogs, that the feeding 

much impair exquiſite ſcent of 
I ak And — — the fore- 
going particulars would have prevented that 


_ conjecture, yet 1,canfefs to yon (Pyrophilus ) 
that I would gladly hay hare bad mg OY 
of examining this man myſelf; and of queſtion- 


ing deres eder gane jr do not 
find to have been yet thought upon. And 
though ĩt be not ineredible to me, that ſince 
the liguors that dyers employ to tinge, are 
qualified to do ſo by multitudes of ues. cor- 
puſeles of the pigment or dying ſtuff, which 
are diſſolved and extracted hy che liquor, and 
ſwim to and fro in it, -thoſe corpulcles of co- 
lour (as the Atomiſts call them) inſinuating 


themſelves into, and filling all : the pores of 


the body to be dyed, aſperate its ſu 

S 
texture eorpuſ pigment; yet 
I can-ſcarce believe, that our hlind man could 
* all che len he did, meerly by 


fifth in degree of aſperity; red and blue are 


rr third green ; which A keep by 


to the fi 


1 


17 
1111 
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18 
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they might be — yet in ſuck 
flender as thoſe of colour, there 
may eaſily enough be conceived, not only a 


ter cloſeneſs of parts, 
mom (eſpecially. with _ ſorts of —— — 


( Pyraphilus ) it may 
e ſome illuſtration of what I mean, and 
ip you to conceiue hom this may be, if I re- 
e where the #47: Rar, 
er, we may 
and touch to — — 
| on of the erected particles of black 
bodies, as 2388 were wires 1 know not 
how many times ſlenderer than a hair: whe- 
ther you {uppoſe them to be like 
needles, or ylindrically, like the hairs of a 
bruſh, with hemiſpherieal (or at leaſt convex) 
tops, they will be ſo veryiſlender, and conſe- 
quently the points both of the one fort and the 
other ſo ſharp, that even an exquiſite 
he 


very 
will be ahle to d no greater dif- 
between tham, that which _ 


2 
: 


2 
7] 


Sek 
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my 


27 
8 
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ape of the extant! 
it will then be. ooh 


| — 8 


to make of 
ty and being ſafficient to prove, 


fore] 


opaling, that there wa 

Kinds pn vel 

as in . enabled al oy 

FF 
W, we cannot, 

bare 2 the * of aſpe to. 


tit colours, fafely conclude, that the A 


af any two always reflects the leaſt light. 

16. BuT thus notwithſtanding, ooh 
1us) and whatever curioſity I may ha 
to move ſome queſtions t our ſagacioys 
man; yet thus much I think you will pa us 
to. haye gained by his teſtimony, that ſince 


many colours may be felt with the circum- 


ſtances above related, the ſurfaces of ſuch-co- 
loured bodies muſt certainly have differing de- 


grees, and in all probability haye differing for buy 

or kinds: of aſperity belonging to them, whi 

is all the 15 * my preſent attempt obliges me 

the hiſtory aboy delivered ; z that 
Thar colour does 

upon the diſpoſition of the ſu- 


much depend 


kur perficial parts of podies, and tq; ſhe w in general, 


wherein it is probable that ſuch a diſpoſition 
does, (principally at leaft), conſiſt. 

17. ede 3p var L wn ſaying, be- 
began to make mention of our blind or- 
ganiſt; what we have delivered 2 pe 


7 much —— 2— farms of aſperi 


cident beams of light, hich 


of the phyſical f uperkicies are diſpoſed 
bo reflect reflect io wards, . and 


be, able to emerge s Whilſt, in a white liquors, - 


y, the lender particles may not o bod 
their figure be fitted to reflect the lig 
pouy outwards, but the intercepted — 5 

ing not deep, nor i wy narrow, the 

bottoms of them may 


y be | ſhall come 
to treat of whiteneſs and blackneſs. In the 
mean time, it may ſuffice, that you take notice 

with me, that the blind man's relations import 
no neceſſity of concluding, that though, * 
cauſe, according to the judgment of his touch, 
black was the rougheſt, as it is the darkeſt of 
colours, therefore white, Which (according 
to us) is the lighteſt, ſhould be alſo che 
ſmootheſt ; ſince I obſerve, that he makes 
yellow to be two degrees more aſperous than 
blue, and as much leſs aſperous than green; 
whereas, indeed, yellow does not only appear 
to the eye a lighter colour than blue, but (by 
our frſt experiment hereafter to be mentioned) 
it will appear, that 
more light than blue, and manifeſtly more 
than green ; which we need not much wonder 
at, ſince in this colour, and the two others 
(blue and yellow) it is not only the reflected 
light that is to be conſidered, ſince to prodyce 
both theſe, refraction ſoms to intervene, which 


may diverſity the ſurfaces of coloured 


may perchance lomewhat aſũiſt us to make fs 


conyeQures in the general, at ſeveral of the 


ways whereby it is poſible far the experiments, 


er do be mentioned, to produce the ſud- 
den changes of colours that | 
pre ring wn Aran for moſt of theſe phæ- 


active, and variculy figured 
liquots ſo qualified may well 
_ very himbly alter the texture of the 
2 they are employed! to work. upon, and 
may change the form of Wee there- 
make them remit to che ee the light that 
ls ap chem after another manger than they 
did hefore, and by that means vary the colour, 
ſo far ſorch as it depends upon the texture or 
diſpoſitian of the ſeen parts of the object; 
which I ſay, Pyrophilas,. that you may not 
think I would abſplutely exclude all other ways 
of moditying che beams of light between their 
22 lucid body, and cheir recep- 
tion into the common ſenſary. 

18. Now there ſeem to me divers ways, 
by which we may conceive that liquors may 
nimbly alter the colour of one another, and of 
other bedies, upon which they act; but my 
preſent haſte will allow me to mention hut ſome 
of them, without inſiſting ſo much as upon 
thoſe I ſhall name. 

19. Au firſt, the minyte corpuſcles that 
compoſe a liquor may ally inſinuate the- 
ſelves into thoſe pores of bodies, whereto their 
ſize and figure makes them congruous; an 
theſe pores they may.gither exactly fill, or but 
inadequataly-; ang ip this latter caſe they will 
for the moſt part alter the 7 and figure, 


= its varieties may much alter * Foſs: and always che bigneſs of the Gemer Pn 


N dy che iaterventian of 


e ret 
e 
| for itsaſperity 
deen Ui that meer with 
bands 0g” 


= be 
8 but air, or'ſome yet fubtiler 
E will have ats beams either refructed, or 


than would Be, if the bod 
* . 3 as we ſee; that 


divers other bodies apt to ſoak it in, will for 


ſome ſuch reaſons a> thoſe newly mentioned, vi 


irimediattly alter the colour of them, and for 
the moſt part mike it ſadder chan chat of the 
unwetted 
may ſee, that when in the ſummer the high- 

ways ate dry and duſty, if eee 
rain, they will «quickly appear of a much 


darker colour than'they did before ; and if a 


drop of oil be Ea 
oo of it, which . a 
_ thir 


that 
E the liquor acquires a fg 


and ſome tranſpatency, * oa 
bs: than the” reſt, many of 2 


beams of light being now he Erſte, that o- 


iſe would”be reflected" towards the be. 


holde $eyes. 

20, Scope, A liquor may alter the co- 
Tout of a body, by freeing it from thoſe things 
that hindered it from appearing in its genuine 
colour; and though this may be laid to be ra- 
ther a reſtoration of a body to its own colour, 
or a retection of its native colour, than a 


yet {till chere intervenes in it a change of the 
_ colour 1 body appar 9 be of befor 
this opera 4 liquor 


Tork, ks by god ich « ge or corroding, 
wry ſome ſuch way of carrying off that mat- 
ter, which either veiled or diſguiſed the colour 
that afterwards appears. Thus we reſtore old 
ieces of dirty gold to a clean and nitid yel- 
ow, by putting them into the fire, and into 
-fortis, which take off the adventitious 
| N * ee 
ty colour: an eaſy way to 
reſtore es coins ts their opens by fetch- 
ing off that which diſcoloured them. And I 
know  chytnical liquor quor, which I employed to 
reſtore pieces of cloth f with greaſe to 
their proper colour, by imbibing the ſpotted 
with this liquor, which 1 with 


incorporating 
he and yet being of a very volatile 


nature, does cafily carry it away with it ſelf. 
And I have ſometimes tried, that by-rubbing 


a 

nate Pot, that the 5 
it left upon the kar of od, of a 
colour from” that „ yet a mee of ks 
qua-fortis would in a trice make the golden 
colour diſcloſe it ſelf, by diffolving the other 
| curry corpuſcles that concealed thoſe of 

gold, which you know that menſtruum will 
leave untouched. 
21, TainvLy, A liquor may e e- 
lour of a body by making a comminution of 
its parts, and that principally two ways; the 
firſt by 2 and d diffipating. thoſe cluſters 


cavities that before 
imbibed, or elſe reflected! more or leſs inter- 


it water falling on white paper, or linen, and * 


parts uf the ſame bodies.” "And {&'you | | 


my ſelf, that the li 
—_ after a little w lle cloathing go ſurface 
of the 


way of brin 
together in ſuch numbers, as to make them be- 
come notorious to the eye, many of theſe co- 
lours ſeem to be generated which are produ- 
oed by precipitations, eſpecially by ſuch as are 
wont to be made with fair water; as when re- 
| fall if ſpi 

| 4 if the ſpirit 
with that weakening liquor. 
rectified and tranſparen 


. 
its 
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ſo dilated, chat 1 
bed any true gold or no, by pouring in a little 


have had the — of gold 
Youbred Whether the liquor had 


ly able to ſatisfy 
uor contained: gold; that 


mercury, 


quickſilver' with a thin * of its own 


livery. And chiefly, though nor only by this 
ing the minute” parts of bodies 


gums diſſolved in ſpirit of wine, are let 

be coplouſly / diluted 
And ſo out of the 
t butter of antimony, 
by the bare mixture of fair water, there will 


be plentifully precipitated that milk-white ſub- 
ſtance,” which by having its looſer ſalts well 


waſhed off, is turned into that medicine, which 
vulgar chymiſts are pleaſed to call Mercuries 


Vite. 


23. A FirT# way, by which a li 
change the colour of a body, is, by diflocat 


ing the parts, and putting them out of their 
touch- tone a certain metalline Per 
39 the poſture of che ſingle corpuſcles as 


former order into another, and alſo 


well as their order or ſituation in reſpect of one 
another. What certain kinds of commotion 


or diſlocation of the parts of a body may do 


towards the changing its colour, is not only e- 


vident in the mutations of Lok obſervable in 


quickſilver, and ſome other concretes long k 
by chymiſts in a convenient heat, though in 
cloſe veſſels, hut in the obvious degenerations 
of colour, which every body may talce notice 
of in bruiſed cherries, and other fruit, by com- 
-paring after 'a While the. colour of _— 


with that of the found part of the ſame fruit. 
And that alfb ſuch CIOS, as Pas been 
ſpeakin i of, may * iſcom e dex- 
crys © may bodies and thereby 2. the 
diſpoſition ir ſuperficial parts, great 
SO in metals, and ſeveral o- 
ther bodies by aqua-fortis, oil of vitriol, and 
other ſaline menſtruums, may eaſily perſuade 
us; and what ſuch varied ſituations of 
may do towards the diverſifying of the man- 
net of their reflecting the light, may be gueſſed 
in ſome meaſure by the beating of tranſparent 
"glaſs into a white powder, but far better by the 
experiments lately pointed at, and hereafter 
delivered, as the producing and deſtroying 


colours by the means of ſubtile faline liquors, 


by whoſe affuſion the parts of other liquors are 
- manifeſtly both agitated, and likewiſe diſpoſed 
after another manner than they were before 
ſuch affuſion. And in ſome chymical oils, as 
articularly that of lemon. peels, by barely 
ſhaking the glaſs that holds it into bubbles, 
that tranſpoſition of the which is conſe- 
uent to the ſhaking, will ſhew you on the 
— of the bubbles exceeding orient and 
lively colours, which, when the bubbles relapſe 
2 reſt of the oil, do immediately va- 
24. I Know not, Pyrophilus, whether I 
ſhould mention as a diſtin way, becauſe it 
is of a ſomewhat more general nature, that 
power whereby a liquor may alter the colour 
of another body, by putting the parts of it 
into motion ; for h poſſibly the motion 
ſo produced does, as ſuch, ſeldom. ſuddenly 
change the colgur of the body whoſe parts are 
agitated, yet this ſeems to be one of the moſt 
general, however not immediate cauſes of the 
quick change of colours in bodies. For the 
being put into motion by the adventitious 
iquor, . divers of them that were before united, 
may become thereby disjoined, and when that 
motion ceaſes or decays, others of them may 
ſtick together, and that in a new order, by 
which means the motion may ſometimes pro- 
duce permanent changes of colours, as in the 
experiment you will meet with hereafter, of 
reſently turning a ſnowy white body into a yel- 
ow, by the bare affuſion of fair water, which 
probably ſo diſſolves the ſaline corpuſcles that 
remained in the calx, and ſets them at liberty 
to act upon one another, and the metal, far 
more powerfully than the water without the aſ- 
ſiſtance of ſuch ſaline corpuſcles could do. And 
though you rub blue vitriol, how venereal and 
unſophiſticated ſoever it be, upon the whetted 
blade of a knife, it will not impart to the iron 
its latent colour; but if you moiſten the vitriol 
with your ſpittle, or common water, the par- 
ticles of the liquor disjoining thoſe of the vi- 
triol, and thereby giving them the various agi- 
tation requiſite to fluid bodies, the metalline 
corpuſcles of the thus diſſolved vitriol will 
lodge themſelves in throngs in the ſmall and 
congruous pores of the iron they are rubbed on, 
and ſo give the ſurface of it the genuine colour 
of the copper. 


25. There remains yet a way, Pyrophilus, 
7 b by which a liquor may alter 
Vo I. II. 


of COLOURS. 


the colour of another body, and this feems 
the moſt important of all, becauſe though it 
be named but as one, yet it may indeed com- 

rehend many; and that is, by aſſociating the 
— corpuſcles, or any other ſort of the more 
rigid ones of the liquor, with the particles of 
the body that it is employ d to work upon. 


For theſe adventitious corpuſcles aſſociating 


themſelves with the protuberant particles of the 
ſurface of a coloured body, muſt neceſſarily 
alter their bigneſs, and will moſt commonly 
alter their ſhape. And how much the colours 


of bodies depend upon the bulk and figure of 
their ſuperticial fx 87 you may gueſs by 
this, that eminent ancient philoſophers, and 
divers moderns, have thought that all colours 
might, in a general way, be made out by theſe 
two; whoſe being diverſified will, in our 
caſe, be attended with theſe two circumſtances z 
the one, that the protuberant particles being 
increaſed in bulk, boy will oftentimes be va- 
ried as to the cloſeneſs or laxity of their order, 
fewer of them being contained within the ſame 
ſenſible (though minute) ſpace than before; or 
elſe by approaching to one another, they muſt 
ſtraiten the pores, and it may be too they will, 
A 2 of aſſociating themſelves with 
e rant particles, intercept new pores. 
And this invites | conſider 1 that 
the adventitious corpuſcles I have been ſpeaking 
of, may likewiſe produce a great change, as 
well in the little cavities or pores, as in the 
128 of a coloured body z for, be- 
ides what we have juſt now taken notice of, 
they may, by lodging themſelves in thoſe little 
cavities, fill them up, and it may well hap- 
pen, that they may not only fill the pores they 
inſinuate themſelves into, but likewiſe have 
their upper parts extant abovethem; and partly 
by theſe new protuberances, partly by in- 
creaſing the bulk of the former, theſe extra- 
neous corpuſcles may much alter the number 
and bigneſs of the ſurface*s pores, changing the 
old and intercepting new ones. And then *tis 
odds, but the order of the little extancies, and 
conſequently that of the little depreſſions in 
int of ſituation will be altered likewiſe : as 
if you diſſolve quickſilver in ſome kind of aqua- 
fortis, the ſaline particles of the menſtruum, 
aſſociating themſelves with the mercurial cor- 
puſcles, will make a green ſolution, which af- 
terwards eaſily enough op - aa And red 
lead, or minium, being diſſolved in 2 of 
vinegar, yields not a red, but a clear ſolution, 
the redneſs of the lead being by the liquor de- 
ſtroyed. But a better inſtance may be taken 
from copper; for I have tried, that if upon a 
copper - plate, you let ſome drops of weak aqua- 
fortis reſt for a while, the corpuſcles of the 
menſtruum joining with thoſe of the metal, 
will produce a very ſenſible aſperity upon the 
ſurface of the plate, and will concoagulate 
that way into very minute grains of a pale blue 
vitriol ; whereas if upon another part of the 
ſame plate you ſuffer a little ſtrong ſpirit of 
urine to reſt a competent time, you ſhall find 
the aſperated ſurface adorned with a deeper 
and richer blue. And the ſame aqua-fortis, 
that will quickly 9 the redneſs of 2 
| ea 
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lead into a darker colour, will, bei t up- 
on crude lead, 2 Abi fi kane, 
as with er it did a blueiſh. And as with 
iron it will pr uce a reddiſh, and on white 
quills a yellowifh, fo much may the coalition 
OILS of the fame Ii *. hg 

ingly figured particles o bodies, di- 
vers ways aſperate the differingly diſpoſed ſur- 
faces, and fo diverſify the colour of thoſe 


bodies. And you-will cally believe, that in 


many .changes of colour, that happen u 
the diflolutions of metals, and een 
made with oil of tartar, and like fixed 


ſalts, there may intervene a coalition of ſaline 


corpuſcles with the particles of the body diffol- 
e precipitated, if you examine how much 


the vitriol of a metal may be heavier than the 


metalline part of it alone, ypon the ſcore of the 
ſaline parts concoagulated therewith; and, that 
in ſeveral precipitations the weight of the calx 
does for the ſame reaſon muchexceed that of the 
metal, when it was firſt put in to be diſſolved. 
26. Bur, Pyrophilus, to conſider theſe 
matters more particularly would be to forget 
that I declared againſt adventuring, at leaft 
i, ce — tor 
and that accordingly you may j ex 
from me rather * ſproulrgns : 
and therefore I ſha}! diſmiſs this ſũhject of the 
forms of 1 aſperity in coloured bodies, 
as ſoon as 
way of ſupplement to what we have hitherto 
diſcourſed in Kas ſhort 2 a couple 3 
articulars, ich you will eaſily grant me; 
the one, chat there bs divers other ways for 
the ſpeedy production even of true and - 
nent colours in bodies, beſides thoſe icable 
by the helpof liquors: for proof of whichadver- 
 Uſemenr, ſeveral examples might be 
alledged, yet I ſhall need but re- mind you of 
what I mentioned to you above, touching the 
change of colours ſuddenly made on tempered 
ſteel, and on lead, by the operation of heat, 
without the intervention of a liquor. But the 


other particular Tam to obſerve to you, is o 
more importance to our preſent ſubject; and it 
is, that though nature and art may in ſome 
caſes ſo change the afperity of the ſuperficial 
parts of a body, as to change its colour by 
either of the ways I have propoſed, ſingle or 
un- aſſiſted; yet for the moſt part it is by two 
or three, or perhaps by more of the fore-men- 
tioned ways aſſociated ther, that the ef- 
fect is produced. And if you conſider how 
variouſly theſe feveral and ſome others 
_ unto 8 re left 3 
tioned, may be con and applied, 
wy not 955 wolider that * mul W 

r princi (or manners of diverſification) 
ſhoukd be fitted to change or generate no ſmall 
ſtore of differing colours: 
27. HiTatrTo, Pyrophilus, we have in 
Going of the aſperity of bodies conſidered 
the little protuberances of other 1 
particles which make up that roughneſs, as if 
we took it for granted, that they muſt be per- 
fectly opacous and impenetrable by the beams 
of light, and ſo muſt contribute to the va- 
riety of colours, as they terminate more or 


ſhall but have named to you, by 


f cles being looked on by an eye p 


lefs light, and reflect ĩt to the eye mixed with 
_ thus or thus mingled ſhades. 
before I proceed any 2. I muſt not con- 
ceal from you, that I have often thought it 
worth a ſerious inquiry, whether or no parti- 
cles of matter, each of them nb inſenſible, 
e l > be. le of 
being fuch minute Ne as the Atomiſts 
late have (not —_— 


ſed inquiry may be 
ut 4 after the nature of colour, 


mention to you 
ſome of the reaſons that make me think it may 
need a further inquiry: for I find that in a 
darkened room, where the light is permitted 
to enter but at otie hole, the little wanderi 
particles of duſt, that are 'commonly | 
motes, and, unleſs in the ſun-beams, are not 
taken notice of by the unaſſiſted ſight ; I have, 
I fay, often obſerved that theſe roving corpuſ- 
on the 


one ſide of the beams that entered the little 


hole, and by the darkneſs having its pupil 
much enlarged, I could diſcern that theſe motes, 
as ſoon as they came within the compaſs of the 
luminous, whether cylinder or inverted cone, 


if I may ſo call it, that was made up by the 


unclouded beams of the ſun, did in certain po- 
ſitions . adorned with very vivid colours, 
like thoſe of the rainbow, or rather like thoſe 
of very minute, but ſparkling fragments of dia- 
monds: and as ſoon as the continuance of 
their motion had brought them to an inconve- 
nient poſition in reference to the light and the 
eye, they-were only viſible without darting any 
lively colours as before. Which ſeems to argue, 
that theſe little motes, or minute fragments 
of ſeveral forts of bodies opacous, 
and only crumbled as to their exterior and 
looſer parts into duſt, did not barely reflect 
the beams that fell upon them, but remit them 
to the eye refracted too. We may alſo obſerve, 
that ſeveral bodies, (as well ſome of a vegetable, 
as others of an' animal nature) which are wont 
to paſs for opacous, appear in great pare tranſpa- 

| I rent, 


* 


8 


rent, 
and held "againſt: a. powerful kghr.. This I 


have not only taken notice of in pieces of ivory 
reduced — leaves, as alſo in divers 
conſiderable thick ſhells of fiſhes, and in ſhav- 
ing of wood; but I have alſo found that a 
piece of deal, far thicker than one would en- 
fily imagine, being purpoſely interpoſed be- 
betwixt my eye placed in a room, and the 
clear day-light, was not only ſomewhat tranſ- 
parent, but (perhaps by reaſon of its gummous 
nature) appeared quite through of a lovely 
red. And in the darkened room above men- 
tioned, bodies held againſt the hole at which 
the light entered, appeared far leſs opacous 
than they would elſewhere have done; inſo- 
much that I could eaſily and plainly fee, through 
the whole thickneſs of my hand, the motions 
of a body placed (at a very near diſtance indeed, 
but yet) beyond it. And even in minerals, the 

acity is not al ſo great as many thi 
if the body be made thin: for white marble, 
though of a pretty thickneſs, being within a due 
diſtance placed betwixt the eye and a conveni- 
ent light, will ſuffer the motions of one's fin- 


ger to be well diſcerned through it, and ſo f: 


will pieces, thiek enough, of many common 
flints. But above all, that inſtance is remark- 
able, that is afforded us by Muſtovy glaſs, 
(which ſome call Selexites, others Lapis Spe- 
eulgris ;) for though plates of this mineral, 
though but of a moderate thickneſs, do often 
4.96 vas yet if one of theſe be dexre- 
rouſly ip it into the thinneſt leaves it is made 
up of, it will yield fuch a number of them, as 
fearce any thing but ience could have per- 
ſuaded me; and theſe leaves will afford the 
moſt tranſparent ſort of conſiſtent bodies, 
that, for aught I have obſerved, are yet un- 
known; and a ſingle leaf or plate will be fo 
' far from being opacous, that it will ſcarce be 
ſo much as viſible. And multitudes of bodies 
there are, whoſe fragments ſeem to'the 
naked eye, which yet, when I have included 
them in good microſcopes, appeared tran 
rent; but, Pyrophilus, on the other ſide I am 
not yet ſure that there are no bodies, whoſe 
minute particles even in ſuch a microſcope as 
that of mine, which I was lately mentioning, 
will not a diaphanous. For having con- 
ſidered mercury precipitated per ſe, the little 
granules that made up the powder, looked like 
little fragments of .coral beheld by the naked 
eye at a diſtance, (for very near at hand coral 
will ſometimes, eſpecially if it be good, ſhew 
ſome tranſparency.) Filings likewiſe of ſteel and 
copper, though in' an excellent microſcope, 
and a fair day, they ſhowed one hes big 
fragments of thoſe merals, and conſide- 
rable brightneſs on ſome of their ſurfaces, yet 
I was not ſatisfied, that I perceived any re- 
flection from the inner parts of any of the fi · 
lings. Nay, having looked in my beſt mi- 
croſcope upon the red calx of lead, (common- 
ly called Minium) neither I, nor any I ſhewed 
it to, could diſcern it'to be other than opa+ 
cous, 1 the day were clear, and the ob- 
ject ſtrongly enlightened. And the deeply 

red colour of vitriol appeared in the ſame mi- 
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eroſdope {notwithſtanding the great 

nution effected by the Hire) but like 
beaten brick. So that, Pyroplalus, I 
lingly reſign you the care of maki 
further inquiries into the ſubject we have .now 
been conſidering; for I confeſs, as I told you 
before, that I think that the matter may need 
a further ſcrutiny, nor would I be forwatd to 
determine how far or in what caſes the tranſ- 
parency or ſemi-diaphaneity of the ſuperficial 
corpulcles of bigger bodies may have an inte- 
reſt in the production of their colours j eſpe- 
cially becauſe that even in divers white bodies, 
as beaten glaſs, ſnow and froth, where it ſeems 
manifeſt that the ſuperficial parts are ſingly 
diaphanous, (being either water, or air, or 
glaſs) we ſee not that ſuch variety of colours 
are produced as uſually are by the refraction of 
light even in thoſe bodies, when by their big- 
neſs, ſhape, &c. they are conveniently qua- 


ink, lified to exhibit ſuch various and lively co- 


lours as thoſe of the rainbow, and of priſma- 
tical glaſſes, | 

28. By what has been hitherto diſcourſed, 
Pyropbilus, we may be aſſiſted; to judge of that 
amous controverſy which was of old diſputed 
betwixt the Epicureans and other Atomiſts 
on one fide, and moſt other philoſophers on 
the other ſide 3 the former denying bodies to 
be coloured in the dark, and the latter mak- 
ing colour to-be an inherent quality, as well as 
figure, hardneſs, weight, or the like. For 
though this controverſy be revived, and hotly 
agitated among the moderns, yet I doubt 
whether it he not in great part a nominal diſ- 
pute; and therefore tet us, according to the 
doctrine formerly delivered, diſtinguiſh the ac- 
ceptations of the word colour, and ſay, that if 
it be taken in the ſtricter ſenſe, the Epicureans 
ſeem to be in the right; for if colour be in- 
deed, though not according to them, but light 
modified, how can we conceive that it can 
ſubſiſt in the dark, that is, where it muſt be 
ſuppoſed there is no light: but, on the other 


ſpa · ſide, if colour be conſidered as a certain con- 


ſtant diſpoſition of the ſuperficial parts of the 
object to trouble the light they reflect after 
ſuch and ſuch a determinate manner, this con - 
ſtant, and if I may fo ſpeak, modify ing diſpoſi- 
tion perſevering in the object, whether it be 
ſhined upon or no, there ſeems no juſt reaſon 
to deny, but that in this ſenſe, bodies retain 
their colour as well in the night as day; or, 
to ſpeak a little other wiſe, it may be Gd, that 
bodies are potentially coloured in the dark, and 
actually in the light, But of this matter diſ- 
courſing more fully elſewhere, as it is a diffi- 
culty that concerns qualities in general, I ſhall 
forbear to inſiſt on it here. 


CHAP. IV. | 
greater moment in the inveſtigation 


O. 


. . 
. 89 a* #238 2 


of the nature of colours is the contro- 
yerly, whether thoſe of the rainbow, and thoſe 
that ane oſten ſeen in clouds, before the ring, 
or afterthe ſetting of the ſun; and in a word, 
whether thoſe other, colours, that are wont to 


be called emphatixal, ought or ovght not to 
25 bz 


e true colours. I need not me 
that't hegatiye, is * opinion, eſ- 
in 


theſe 


under r enger 80 are termed apparent, by 
way of oppofition to thoſe that 2 — 


* 
7 ſelf modified by refrattions - chiefly, 


light 
* 4 concurrence ſometimes of reflections, 
ard perhaps ſome other accidents 15 
on theſe two; if theſe emphatical co 
reſolyed to be genuine, it will ſeem conſequent, 
that colours, or at leaſt divers of them, are but 
diverſifyed light, and not ſuch real and inherent 
qualities as they are commonly thought to be. 
2. Now fince we are wont to eſteem the 
echoes and other ſounds of bodies, to be 
true ſounds; all their odours to be true odours, 
and (to be ſhort) ſince we wn. oe aw ſenſible 
ties to be true ones, e they are the 
per objects of ſome or other of our ſenſes 
Fe not Why emphatical colours, being the 
and iar objects of the organ 
t, and capable to affect it as truly and as 
1 as N colours, ſhould be * 
t fmaginary o 15 71 
Arp if we dare (which perchance you 
will allow) formerly evinced colour, was 
the word is taken in its more proper ſenſe) 
to be but modified light, there will be ſmall 
reaſon to deny theſe to be true colours, which 
more N than others diſcloſe themſelves 
to be pr by diverſifications of the light. 
be) orga is indeed taken notice of, a dif- 
FRE betwixt theſe ap t eolours;and thoſe 
that are wont to be med genuine, as to the 
duration, which has induced ſome learned 
men to call the former rather evanid than fan- 


taſtical. But as the ingenious Gaſſendus does 
. n rve, if this of 

ing were the greenneſs of a leaf 
ought to paſs nt, becauſe, ſoon fa- 
ding into a Ne; it ſcarce laſts at all, in com- 
pariſon of dhe of an emerald. I 


mall add, that if the ſun- beams be in a con- 


venient manner trajected through a glaſs 
prifm, and thrown upon ſome well ſhaded ob- 
ject within a room, the rainbow thereby pain- 
ted on the ſurface of the body that terminates 
the beams, may oftentimes laſt longer than 
ſothe colours I have produced in certain bodies, 
which would juſtly, and withour ſcruple be ac- 
counted genuine colours, and yet ſaddefily de- 
generate, and loſe their nature. 
4. AGREATEA diſparity betwixt em 
cal colours, and others, may perhaps 
ken from this, that genuine colours * to wo 
produced in opacous bodies by reflection, but 


b 


apparent ones in diaphanous bodies, and Prin- 


Cl refraction; I ſay principally, rather 
Rong #6 becauſe' in ſome caſes ion 


alſo may concur : but ſtill this ſeems not to 
conclude theſe latter colours not to be true ones, 
Nor muſt what has been newly faid' of the 


diffetences of true and apparent colours, be 


this RhoolE, as ay appear by tht to re 
' wheteby 


of froth 


lour, you 


em 


diſpoſition of its parta, 


upon 
and to judge of forme othe pal; pegs ul you. 
will meet with in this tract, if — 
caſion :to;obſerve to you, that if water be agi- 


tated into froth, it exhibits, you know, a white 


colour, which ſoon after it loſes upon the re- 
folution: of the bubbles into air and water. 

Now in this caſe either the whiteneſs of the 
ä 1 if it OW 
true ſuppoſin water pure 

free from mixtures * y thing tenacious, 
may be as ſhort-lived as thoſe of the rain 
bow; alſo the matter, wherein the whiteneſs 
did reſide, may in a few moments perfectly 
loſe all footſteps or remains of it. And 
beſides, even bodies may be capa- 
ble of exhibiting true colours by reflection; for 
that whiteneſs is ſo uced, we. ſhall anon. 
make it probable. - But if on the other ſide it 
be ſaid, that the whiteneſs of froth is an em- 
phatical colour, then it muſt no longer be ſaid, 
that fantaſtical colours a certain poſition, 


of the luminary and the eye, and muſt be va- 


ried or deſtroyed by the change thereof, ſince 
white, whether the ſun be riſing 
or ſetting, or in the meridian, or any where 
between it and the horizon, and from what 
(neighbouring) place ſoever the beholder's 
eye looks upon it. And ſince by making a 


liquor tenacious enough, yet without deſtroy- 


ing its tranſparency, or ſtaining it with any co- 
may give the little films, whereof 
the bubbles conſiſt, ſuch a texture as may make 
the froth laſt very many hours, if not ſome 
— 4 or even 2 = render it ſome- 
what improper to aſſi uration for the di- 
ſtinguiſhing character — 

from fantaſtical colours. For ſuch froth may 
much outlaſt the undoubtedly true colours of 
ſome of nature's productions, as in that gaudy 
ws not undeſervedly called the Marvel of 

ern, 


the flowers do 2 often fade the ſame 

day they are blown; and I have often ſeen a 

Virginian flower, which uſually withers within 
the compaſs of a day; and I am credibly in- 
* _ not far from hence, a curious 

a t, whoſe flowers periſh in 

about an hour. Fw if the whiteneſs of water 

turned into froth muſt therefore be reputed 
» becauſe it appears not that the na- 
ture of the body is alter d, but only that the 
in reference to the in- 
cident light, ischang*d, why may not the white- 
neſs be accounted emphatical too; which I 
ſhall ſnew anon to be producible, barely by 
ſuch another change in black horn: and yet 
this ſo eaſily acquired whiteneſs ſeems to be as 
truly its colour as the blackneſs was before, and 

at leaſt is more permanent than the greenneſs of 
leaves, the redneſs of roſes, and in ſhort, than 
the genuine colours of the moſt part of nature's 
productions. It may indeed be further ob- 
jected, _ according as the ſun or other lu- 
minous body M theſe emphatical 
colours alter or v But not to 

what I have juſt now ſaid, I ſhall add, that if 
a piece of cloth in a draper's ſhop (in _ 
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was 
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they leave no traces 


ceives them, are the true colours of the external 
objects, together with which the colours of the 
images are moved, or do reſt. And the er- 
tor is not in the 8 is only to 
Cd N 


rectly to 8 as for. 7 we 
2 wont, at a certain diſtance from concave 
glaſſes, to perſuade ourſelves, that we 
1 and 
in the air bet wixt the glaſs and us, becauſe the 
reflected beams, that compoſe the i croſs 
in that place where the image ſeems to be, and 
Ne 
| lines take their oourſe to the eye. And upon 
the like cauſd it. is, that . deceprions n 


Vor. II. 


mouſly enough to 
herent yg meg which the light doth 
- but diſcloſe, 


riation adopt the opinion 
of flame conſiſti 
whoſe pores their littleneſs and | 
them ſo theſe would have colour 

to be an internal 1 
of the object, darkened, and conſequently al- 
tered by the various mixtures of the leſs lumi- 


-ngus parts. There are alſo others, who, in 
imitation of ſome of the ancient Atomiſts, 


lou 


of themſelves upon the wall or body that re- 
and bring them to the 


of (COLOURS 


ſounds and other ſenſible objects do depend, as 


weellewhere declare. 


een nor whecher nd add, that 


2 (as you will find fore 
perhaps think ſomewhac 


- rg — wp that are 2 


becauſe not inherent in the bodles in which they 


may be with one ano 
N genuine may. 
But when all this is ſaid, us, I muſt ad- 


vertiſe you, that it is but problematically ſpo- 
ken; and that though I think the opinion. I 


- have! endeavoured to fortify probable, yer a 
great part of out diſcourſe concerning colours 
| ns; anden en 

not. | 


: " * 
KD. 


ſo or 


CHAP. V. 


ERE are, you know, ' Pyrophilus, 
- beſides thoſe obſolete c me oye 


* which have been long , 
very various theories, that have e 
even at this 


for the Peri 
Pute amon 


them, 
day, 1 for their, abetters: 
tetick ſchools, though they diſ- 
themſelves divers lars con- 
cerning colours, yet in this they ſeem unani- 
that colours are in- 


not concur to produce. Be- 
ſides, there are moderns, who with a ſlight va- 
ion of Plato ; and as he 
would have colour to be . but a ij 
of minute ſcles, as 
object the eye, bo 
2 made 


were darted by 


ight of the more lucid parts 


make colour not to be lucid ſteam, but yet 
A efMluvium iſſuing out .of the co- 
body; but the knowingeſt of theſe have 
of late reformed their h „by acknow- 


ledging and adding, that ſome external light 


is neceſſary to excite, and, as they ſpeak, ſollicit 
theſe co of colour, as they call them, 
eye. Another and more 
principal opinion of the modern philoſophers, 


to which this laſt named may by a favourable 


explication be reconciled, is that, which derives 
colours from the mixture of light and darkneſs, 
or rather light and ſhadows. And as for the 


a Chymiſts, it is known, that the generalityof them 


aſcribe the origin of colours to the ſulphureous 
principle in bodies; though I find, as I elſe- 
where largely ſhew, that ſome of the chieſeſt 
of them derive colours rather from ſalt than 
ſulphur, and others from the third hypoſtati- 
cal principle, mercury. And as for the Car- 


hang tefians, J weed; not rel] you; that they, ſuppoſ- 


ing the ſenfation of light to be produced by 


the impulſe made upon the ns of ſight, 
by certain extremely minute and ſolid globules, 


to which the pores of the air and other diapha- 


nous bodies are 10us, endeavour to derive 
the varieties af colouts from the various pro- 
6G portion 
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4 jon, of de irt progteſs ar motion of in ; 

TN — "Sy 
eben b are bythish 

ſeveral diſtin} manners, ſa to produce the diſcourſe 

Perception of co rg Doe 


Braas theſe: Principal hypothels all 
be ſome others, Which! 


2 


* 
= 


_ thele deſerve to be taken into t | 


you s but chat I ſhould copiouſiy debate any 
| of them at preſent. I preſume. you. will wird . 
| | pect, if you conſider. che ſcope. of theſe: papers, tin 
1 and the breyity L have deſigned in them; and .. 

therefore I ſhall at this time only take notice to 
you r that 


have now in your 


| thavgh dhe antenne pf the 


them to n 
particular 38 


they 


che 


or ST 

Or my part 

| ches hypotheſes 

| e 2 to al 

1 bahle, that hitenoſs f 

4 . icated ; by, 4 -rine, 
and en ane of the 

! true black, 


db+4 
2728 
SL 


upon it, 35 they are ſuc 
1595 the, 92 y vs, 

Oy We. manner, agearaing to which Par-: 
Teles that compaſs. each particular baam ar- 
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cuauinyohatidn or mo- them to make differing 


þ do theſe two things; _— '@ ſet Jownſome 
iments,” hi help of the refle- 
— Sohn Ip of che 


afliſt yu to diſecver the infirmneſs aod inſufe- 


1115 


r gppulic; to the 
lun 


ſup- faderitions, 


that attend them, may 


ciency both af tho common Peripatetick do- 


| Lines. we di theſe co- be without - doin 
* ther trapſparent DOGL of re- h eſes, was the d- 
8 S, ſet _ | iments thoſe 
Wie in ene let vou ſee, 
12 . | formed, I in. 
Had eline a modification of 
ſeems vate t ö it to the 
the air, and. gther diaphgripus making 

Fan al filled colours, 

Carteſians f the &xplicati 

. tign of.. theſe, glo a DLY, 

no man 4 ion af be at preſent g 

e af theſe propoſe it but in a general: ſenſe, te 

Me evince, I that the beams of light, 

1. ink we may p bodies whence they are ſent (reſlected or re- 
-neral, that the iradted) to the oye, producs there that kind of 
E only bythe; men & call colour. 


the dite gagpuſel 
8 of yr revolution b 8 to know all that were requiſite to 
more abſolute celevity, their direct or undue 1 account of the theory: of vitder und e- 
lating motiop,; and other. accidents, which louss. . For in orden to. ſuch an ukdertaking, Þ 
Senn * "My would 


wotild irt know what light is, and if it be a 
body (as A body or the motion of a body it 
ſeerns tb be) what Kind of corpulcles for ſize 
- and — irconfifts of, with wharfwiftneſs they 
move forwards, and whirl about their own 
centres. Then I would know the nature of re- 
fraction, which I take to be one of the abſtruſeſt 
things (not to explicate plauſibly, but to expli- 
cate latisfactorily) that I have met with in phy- 
ficks. I would further know, what kind and what 
degree of commixture of darknefs or ſhades is 
made by refra&tions, or reflections, or both, 
in the ſuperficial particles of thoſe bodies, thar 
being ſhined'upon, conſtantly exhibit the one, 
for inſtance, a blue, the other a yellow, the 
third a ted colour. I would further know, why 
this contemperation of lig ade, tf 
is. made, for 2 by the Kin of a ripe 
cherry, ſhould exhibir a red, and not a green, 
ind ie leaf of the fame tree ſhould exhibit a 
greetfather than a red. And indeed, laſtly, 
why fince tlie light that is modified into theſe 


ba. 4 AJ 14 


* 


1 COLOURS. 


of light und ſhade, that 


colours cofifiſts but of corpuſcles moved againſt 
the retina or pith of the oprick. nerve, it ſhould 


25 
there not barely give a ſtroke, but produce a 

colour ; whereas a needle wounding likewiſe 

the eye would not produce colour, but pain. 
Theſe, and perhaps other things I ſhould think 
requiſite to be known, before I ſhould judge 

my ſelf to have fully comprehended the true 

and whole nature of colours : and therefore, 
though by raking the experiments and re- 
flections delivered in this paper, I have endea- 
voured ſomewhat to. leſſen my ignorahce in 

this matter, and think it far more deſirable to 
diſcover a little, than to diſcover nothing; yer 

I pretend but to make it probable by the ex- 
eres mention, that ſome colours may 

x plauſibly enough explicated in the general 

by the doctrine here propoſed. For whenſoever 

I would deſcend to the minute and accurate 
explication of particulats, I find my ſelf very 
ſenſible of the great obſcurity of things, with- 

out ' extepting thoſe, which we never ſee but 
when they are enlightned, and confeſs with 
Scaliger, Latet natira bet, (ſays he, ſpeaking Exercirer. 
of that of colour) '& ficut aliarum rerum ſpecies 325- Po. 
in profundiſſima caligine inſtitis humane. — 4 


1 


— 1 — — — — 


e 

' © Knowh „ Pyrophilas, he 
bs + abftrufe Cul of colouts in parti- 
cular, you will eaſily believe, that I pretend 
not to give you a ſatisfactory account of white- 
nefs and blackneſs ; yet not wholly to fruſtrate 


| 7 * Ration of my offering ſomethin 
by way fpectmen towards the 3 
me colours in par: 
of theſe as the moſt ſimple ones, (and by reaſon 
of their murnak oppofition the leaſt hardly ex- 
ficable) 'about” which to preſent you my 
oughts, upon condition you will take them 
at moſt to be my conjectures, not my opinions. 
2. Wnzy' * my felf to conſider, 
how the cauſe of whirenefs might be explained 
by intelligible and mechanical principles, I 
remembred not to have met with any thing a- 
mong the ancient Corpuſculaian philoſophers 
ching the quality we call whiteneſs, fave 
that Demberitus is by Ariſtotle faid to have af- 
cribed the whiteneſs of bodies to their ſmoorh- 
nefs, and oh the contrary their blacknefs to 


Album 
quippe & 


ni grum, hoc 


2-7 . choſe qualities his opinion be alfowable, as we 
vers eve, alf ſex anon; yer that he needs a favourable 
De ſenſi 3. — in what is delivered concerning 

& /enjil.3. the firft, (at feaft if his doctrine be nor mif- 
reprefented in this- point, as it has been in 
many others,) we ſhall quickly have occaſion 
to manifeſt. But amongſt the moderns, the 
moſt Karneti Gaſſendus in his ingenious epiſtle 


Fe Experimental Hiſpry of COLOURS. 
LOTS e e DART © 8 
0 the Wature of Whitenſs and Blackneſs 


particular, I fall make choice wo 


quidem ag their aſperity. Bur'thougtt'abour'the latter of and contimens candor 


publiſhed in the year 1642, De apparente mag- 
nitudine ſolis bumilis & ſublimis, reviving the 
atomical philoſophy, has, though but inciden- 
tally, delivered ſomething towards the ex- 
plication of whiteneſs upon mechanical prin- 
eiples. And becauſe no man, that I know of, 
has' done fo before him, I ſhall, to be ſure 
to do him right, give you his ſenſe in his own 
words: Cogites velim (ſays he) lucem qui- EpiP. 2. 
dem in diaphano nullius coloris videri, ſed in pag. 45. 
opaco tamen terminante candicare, ac tants 
. quantd denſior ſtu collectior fuerit. De- 
7 Fon efſe quidem coloris ex ſe can- 
didi, & radium tamen ex ed reflexum verſus ocu- 
lum camicare. Rurſus cum plana aque ſuper- 
ficies non nift ex una parte eum reflexionem faciat : 
„ contigerit tamen illam in aliquot bullas intu- 
meſcere, bullam unamquantque refletionem fa- 
cere, & candoris ſperiem creare certa ſuper ficiei 
parte. Ad bæc ſpumam ex aqua pura non alia 
ratione videri candeſcere & albeſcere, quam quod 
fit congeries confertifſima minutiſfimarum bul- 
larum, quarum nnaqueque ſuum radium reflectit, 
oroe apparet. Denique 
nivem nibil aliud videri quam ſpeciem puriſſime 
ſpumæ ex bullalis quam minutiſſimis & conferti - 
ſimis cobærentis. Sed ridiculum me exbibeam, ſi 
tales meas nugas uberius proponen. 
1 tough in this e, that very 
_—_— on has anticipated part of what 
I ſhould fay; yet I preſume- you will for all 
that expect, that I Fold give you a fuller ac- 
3 count 
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En uce it; which to do, Im 


cular nature, are 


The x e HasToR y 


count of that notion whiteneſs, which, I 
ho ene th pr 


hy 5g then of 
that the ſu 


looking this way, 
reflect the rays ef lane that fall on 


towards one another, but outwards — 
the ſpectator's eye. In this rude and | 


account of whiteneſs, it ſcems, that 
thoſe qualities, which are common to bodies of 
other colours, as for inſtance the inuteneſa and 
number of the ſuperficial 

attributed to bodies as white are made to 


| be, firſt, that little protuberances and {i 8 


be of ſome what a ſpecular nature, 
= , as little! -glafſes, each of them re- 
fect thebeams i it receives, (or the lite pickureof 


the ſun made on it) without otherwiſe conſidera- 


bly altering them; whereas in moſt other co- 
lours, they are wont to be much changed, by 
being alſo refrafted, or by being returned to 


the eye, mixt with ſhades or otheryiſe. And thy 
be fo ſituated, 


next, that its fi 
that they retain not the incident rays_of light 


by reflecting them inwards, — 4 al- bi 


moſt all by, ſo that the outermoſt 


cles of a white body, having their various little note, 


ſurfaces of a ſpecular -nature, a man can from 
no place behold the body, but that there, will 


by among thoſe innumerable eule, phyſi 


that look ſome one way, and another, 
one of them obverted to his eye,-to afford, 


| Jike a broken long aſs a confuſed des, 


or repreſentation of Tight, and make ſuch an 
impreſſion, on the organ, as that for which 
men are wont to call a 8 white. But this no- 


tion will per Vn, e 


rimentsand obſervations, on which it is built, 
. therefore I ſhall now advance to them. 
4. Aup in the firſt place I conſider, that 
the Tun, and other powerfully lucid bodies, are 
not only wont to offend, Which we call to 
dazle our eyes; but that if an ay to be 
aſcribed to them as they are ucid, it ſeems it 


ſhould be whiteneſs, For the ſun at noon-day, | 


and in clear weather, and when his face 1s leſs 


troubled, and as it were ſtained by the ſteams 
of ſublunary bodies, and when his beams have 


much leſs of the atmoſphere. to traject 1 in their 
paſſage to our cyes, appears of a colour more 
approaching to white, than when 1 nearer the 
horizon : the interpoſition of certain ſorts of 
fumes and Ms make him oftentimes. ap- 

pear either red, or at leaſt more yellow. And 
0 the ſun mines pron Be: natural looking- 


. glaſs,” a ſmooth v v3 that part of it, w 
Br to this or that particular beholder the 
moſt ſhined on, does do his eye ſeem far whiter it 

than the, reſt, And here I mall add, chat I 


have ſometimes had the opportunity, to | obſerve 
a thing, that may make to my preſent pur- 
2 n that when the ſun * veiled 


Jeep 
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over as it were, with a thin white cloud, | 
yet was too, 8 5 to be looked upon den 1 


5. SECONDLY, 


. — 


bat offended 
may call to mi 


1 
f 


5 


ſely aſked him, | 
during his ſtay i in Muſcovy 
much im 
e vet bn the Gave. but 
of his eyes did not leave him when he le 
country, but has followed him into theſe 
and yet continues to trouble him. And to 
doth agree what I as well as others have 
ſerved, namely, that when I travelled 4 5 
that when the ground was all covered wi 
coy h the night otherwiſe would not have 
been lightſome, yet I could very well ſee to 


Ek 


155 th 


7 


115 


: for DB other Gp not needful to be 
here tranſcribed ; Ter, fa | 


 Neque 
naris Pender e, Sate campos E 


ac etiam montium præcipitia at noxias 


ann th 8 evitandas. Which t 
e to alledge, 


8 | 

Se Bi be be aſe 
to me "mc by a phyſcan.of 1 ok whom the no- 
tion I have been treating of concerning white- 


nals invited me to aſk, whether he could not 
ſee much farther, when he hs > 


he, drurnim duo Gear. Sep- 
que 12 Italics Haut) K Hiſt 
conficiunt... Nocke verd — Hinds luna, 2 PT 


4 than he could do in England, or elſe - and becauſe I tried, that blacking over the pa- 
ho 6a when there was no'Thow upon the per with ink, not only the ink nr 4 
ground ; for this ingenious perſon informed ſy dried up, but the paper, that I could not 
me, chat he could ſee things at a far greater burn before, would be quickly ſet on fire. I 
_ . diſtance, and with more clearneſs, when he have alſo tried, that by expoſing my hand 
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'travelled by night on the Ruſſian ſnow, though 
without the aſſiſtance of moon-ſhine, than we 

i theſe parts would eaſily be perſuaded. 
intenſeneſs of the cold may contribute ſome- 
thing to the conſi 
clearing the air of darkiſh ſteams, which 
in theſe more tem clitiates are wont to 
thicken it in ſnowy. weather: for having pur- 
poſely enquired of this doctor, and conſulted 


that ingenious navigator captain James's voy- 


age hereafter. to be further mentioned, I find 
both their relations agree in this, that in dark 
froſty nights they could diſcover more ſtars, 


and ſee the reſt clearer, than we in England are 


nr 
6. I Know indeed, that divers learned men 
think, that ſnow ſo ſtrongly affects our eyes, 
not by a borrowed, but a native light; but I 
venture to give it as a proof, that white bodies 
once purpoſel a parcel of ſhow in a 
room areteliy darkened, that no celeſtial light 
might come to fall it, neither I, nor an 
ingenious perſon (ſkilled in opticks) whom I 
defired for a witneſs, could find, that it had 
any other light than what it received. And 
however, it is uſual among thoſe that travel in 
dark nights, that the guides wear ſomething 
of white to be diſcerned by, there being ſcarce 
any night ſo dark, but that in the free air there 
remains ſome light, though broken and debili- 
tated perhaps by a thouſand reflections from 
the opa | that ſwim in the air, and 
ſend it to one another before it comes to arrive 
at the eye. ur 1 
7. TrikDLy, And the better to ſhew that 
white bodies reflect ſtore of light, in compari- 
ſon of thoſe that are otherwiſe coloured, I 
did in the darkened room, formerly men- 
tioned, hold not far from the hole, at which 
the light was vines: a ſheet only of white 
paper, from whence caſting the ſun-beams up- 
on a white wall, whereunto it was obverted, 
it manifeſtly r both to me, and to the 
rſon I took for a witneſs of the experiment, 
t it reflected a far greater light, than any of 
the other colours formerly mentioned; the 
light ſo thrown upon the wall notably enlight- 
ning it, and by it a good part of the room. 
dies reflect the beams from them, and not to- 
wards themſelves, let me add, that ordinary 
7 5 yy ſuch as 1 wont to be em- 
ployed to light tobacco, will not in a 
une burn, or ſo much „ e 
white paper. Inſomuch that even when I was 
a boy, and loved to make trials with burnin 
glaſſes, I could pag * wonder at * d 
phpomenon, which ſet me very ear 
_ gueſſing at 15 of whiteneſs; elechlly 
becauſe. I took notice, that the image of the 
ſun Jr a white paper was not ſo well defined 
(the | ip 


fig too diffuſed) as upon black, 


it ſeems not unlikely to me, that the 
of the effect, by 


yet further to ſhew you, that white bo- 


with a thin black glove over it to the warm 
ſun, it was thereby very quickly and conſide- 
rably more heated, than ff took off the glove, 
and held my, hand naked, or-put on it another 
glove of thin but white leather. And having 
thus ſhewn you, Pyrophilus, that white bodies 
reflect the moſt light of any, let us now pro- 
ceed to conſider, what is further to be taken 


notice of in them, in order to our preſent en- 


uiry. 
y 8. And fourthly, whereas among the diſ- 
14 we attributed to white bodies, we al- 
intimated this, that ſuch bodies are apt, 
like ſpeculums, though but imperfect ones, to 
the light that falls on them untroubled 

or unſtained we ſhall, beſides other particulars 
to be met with in theſe papers, offer you this 
in favour of the conjecture; that in the dar- 
kened room ſeveral times mentioned in this trea- 
tiſe, we tried, that the ſun-beams being caſt 
from a coloured body: upon a neighbouring 
White wall, the determinate colour of the bo- 
dy was from the wall reflected to the eye; 
whereas we could in divers caſes manifeſtly al- 
ter the colour arriving at the eye, by ſubſtity- 
ting at a convenient diſtance, a (conveniently) 
coloured (and gloſſy) body, inſtead of the white 
wall: as by throwing the beams from a yel- 
low body upon a blue, there would be exhibi- 
ted a kind of green, as in the experiments a- 
bout colours is more fully declared. ran 
2 I Know not whether I ſhould on this oc- 
ion take notice, that when, as when look- 
ing upon the calm and ſmooth ſurface of a ri- 
ver betwixt my eye and the ſun, it appeared 
to be a natural ſpeculum, wherein that part, 
which reflected to my eye the entire and de- 
fined image of the ſun, and the beams leſs 
remote from thoſe which exhibited that mages 
appeared indeed of a great and whitiſh bright- 
neſs, but the reſt comparatively dark enough; 
if afterwards the ſuperficies chanced to be a 


little, but not much troubled by a gentle 


breath of wind, and thereby reduced into a 
multitude of ſmall and ſmooth fi ums, the 
ſurface of the river would, ſuitably to the doc- 
trine lately delivered, at a diſtance appear "ey 
much of kin to white, though it would loſe 
that brightneſs or whiteneſs upon the return of 
the ſurface to calmneſs and an uniform level. 
And I have ſometimes, for trial ſake, brought 
by a lenticular glaſs. the image of a river, 
ſhined upon by the ſun, into- an upper room 
dar » and diſtant about a quarter of a 
mile from the river; by which means the nu- 
merous declining ſurfaces of the water appeared 
ſo contracted, that upon the body, that received 
the images, the whole river appeared a very 
white object at two or three paces diſtance. 
But if we drew near it, this whiteneſs appeared 


to proceed from an innumerable company of 


lucid reflections, from the ſeveral gently wa- 
ved ſuperficies of the water, which looked 
near at hand like a multitude of very little, but 

| H - ſhining 


\ 
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that (not to 
bonestning water) I have for curioſity ſake di- 


| e for my 


| ; Fo N 1 3 3 | * 
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ſhining ſcales of fiſh, of which'many did eve- 


„ and as many were by 


| thoſim, wn 


to the eye; though 

nets, by a borrowed ligh 
wind and river generated anew/* Bur 
h "this abſervation ſcemed ſufficiently to 


A my 
2. ö We 


5 


. how the uppearing whiteneſs im that though 


caſt was produced, 
water may have the ſame; though not fo vivid 
à colour upon other accounts; for oftentimes 


it happens, | that tho fnooth ſurface of the water 
8 turned into froth, chat is, into an aggregate of 
numerous ſmall bubbles, whoſe convex ſuper- 


or whitiſh, by reaſon of the 


paſſes alang 


may make the infleted 
— the brightneſs of the ſk 
than outward: ' And again, 

ereaſt into a ſtotm, the water may 
white, eſpecial 
"becauſe the rude agitation breaks it into 
"ſoa or froth.” 80 much do whiteneſs and 
blackneſs depend upon the di 


by groom parts of a 2 
t inward or outward. But that as 


22 eee e the moſt light of any, fo 


are, in the ſenſe new- 


ſpeeular bodies white, andthe making of a 
Ar, 


ar. 
10. In the fiſth place then, eben peu, | 


ſtillek r in à cucurbit, fitted with 2 
ee and obſerved, that when 
jon was perform. : 


to the:infideof the alembick a multitude of 
lire tound drops of mercury: and as you 
know, that mertury is a ſpecuſat body, fo each 
of theſe little drops was a ſmall looking. 
glaſs ; and a multitude of them lying thick and 
near one another, they did both in dg. 
40 and that of invited to fee it, make 
3 they were faftened-to, appear mani- 
feltly ahi body, And yet, as I faid, this 
whiteneſs depe 

nearneſs of the little mercurial globuli, the _ 
vexity of 'whoſe ſurfuces fitted them to 

ſent in a nartow' compaſs a multitude of | me 
tocid images to differingly fituated beholders. 
And here let 'me obſerve a thing, that ſeems 


much to countenance the notion I have been 


recommending; namely, thar whereas diyers 
parts of the fly, and elpedialty the milky way, 
do to the naked eye appear white, (as the name 
it felf imports) © yet the galaxy looked 


through the * does not ſhew white, 


but appears to be made op of a vaſt multitude 
of little ſtars ; ſo that a multitude of lucid bo- 
dies, if they be ſo ſmall, that they catmor fingly 
ot apart be diſcerned by the eye, and if they 
be be e thick ſet by one another, — 
their confuſed beams ap pear to the eye one 


ice body. And why'is 1 Fnerpec that 


the like may be done, when a multitude of 


gether, We kde 60 Rnd ee vIVIG beams 
3 


yet in ſome” other caſes | 
| agitared with a whiſk or poon, loſes its trami- 


immediately of the images of the 
ſun, but of * htneſs of the ſky; and in 
ok caſes a convenient wind may where it 
make the ſurface look black, by 
cauſing many ſuch furrows and cavities, as 
ſuperficies of the water 
rather inward - 
the wind in⸗ 


ly near the ſhore and the 1 | 


tion of the - 


the beams Toda make 


EL of a ſpecular nature 3 I ſhall now ) 
endeavour to ſhew, both by the making 


repeat what Gafſendus obſerves | 


upon che minuteneſs and 


tated and broken, and blended 


bright and little corpuſeles being cronded to- not eaſily 


— 
, and” becomes very white, by being 


— 2 
the air it ſelf js White:) and to illoftrate 
7 

— 0 


water, and put to 
a convenient 1 


ng gen 
2 1 Gig; is indiſpoſed to mix like wine 


milk per 


flefting outwards a lucid image, 
perfect mixture of the two liquors 
tiſh 3 but if by vehemently haki 
for a competent time, you make a 


. minution of the oil into far — and 


ſmaller globuli, and thereby confound it alſo 
better with the water, the mixture will appear 
of a much whiteneſs, and almoft like 
_— GY Of rn ae let alone, 
e colour wi rees impair,” as the oil 
. 
will quite eaving both the rs di- 
ſtinct and di ous as before. An 
trial hath not ill ſueceeded, when inſtead of 
the colourleſs oil of turpentine, I took a yel- 
low mixture made. of a good proportion of 
crude turpentine diſſolved is this liquor z and 
(if I Ayn nn not) it alſo ſucceeded bet- 
ter than one wou w__ when Le 
an oil brought by filings of copper, ed . 
to a deep green. And this (by the way) may 
be the reaſon; w why oftentimes when the oil: 
of ſome ſpices and of anifeeds, c. are di- 
ſtilled in a limbeck with water, the water (as I 
have ſeveral times obſerved) comes over whi- 
tiſh, and will 1 for a or 
while becauſe If the fire be made too 
the ſubtile chymical oil is there * A 8 
the water 


in ſuch numerous and minute glabules, as can- 
in a ſhort time ge to the top 
of the water, and "whnlft they remain in it, 


lade, but — e is qualified to 
reflect, in a confuſed manner, fo 00 either 
beams, or little and ſingly unablervable images 
ſpirituous or otherwiſe. conveniently of the lucid body, that from a diaphanous it 

diſpoſed particles of the water into vapours, degencrates into. a white body. And I re- 
producing in the body of the liquor a 


thereby member, I have for trial's ke taken lumps of 
multitude of ſmall bubbles, which interrup rock cryſtal,” and heating them red-hot in a 
the free paſſage, that the beams of light would crucible, I found, according to my expectation, 
elſe have. every way, and from the innermoſt that being quenched in fair water, even thoſe, 

parts of * ter reflect many that remained in ſeemingly entire lumps, ex- 
wards, Theſe and the like examples, Pyro- changed their tranſlucency for whitenels, the 
philus, induced me to ſuſpect, that the ignition and extinction having as it were crack- 


of white bodies may for ed each Jump into a multitude of minute 
well convex as ſmooth :'I bodies, and thereby given it a great multitude 
;Juſpett, and far the moſt of new ſurfaces, And even with diaphanous 
ms not eaſy to 9 that bodies, that are GO there may be this 
—— 1 ſeeby way a greater degree of whiteneſs produced, 
i than one would lightly think; as I remember, 
of a convex ſuperficies, I have by contuſion obtained whitiſh pouders of 
may ſuffice- that ſpecular fur- granates, glaſs of antimony, and emeralds fine- 
ways. For (as we have ſeen) ly beaten ; and you may more eaſily make the 
. — 1. comes to be reduced e by taking good venereal vitriol of 
a blue, and comparing with ſome of the 
entire cryſtals ly reſerved ſome of the 
| ſubtile powder of the — ſalt, Which will 

nat be of a figure convenient to reflect a round comparatively exhibit à very conſiderable de- 
image of the ſun, yet even from ſuch an incon - gree of whiti 
venientiy figured body there may be reflected 13. SzvenTHLY, And as by a change 
ſome (either ſtreight or pres lf oval! of poſition in the parts, a body that is not 
ine of light; which line I call white may be made white; ſo by a flight 
it has ſome: breadth in it, —_—— — change of the texture of its ſurface, a white 
many caſes ſome refraction of the light falling body may be deprived of its whiteneſs. For 
upon the body it depends on may contribute if (as I have tried in gold-ſmiths fhops) you 
to the brightneſs: As if a lender wire, or ſolid take a piece of ſilver, that has been freſhly 
cylinder of glaſs, be to the light, you boiled, as the artificers call it, (which is done 
ſhall fee in ſame part of it a vivid en by firſt bruſhing, and then decocting it with 
and if we were able to draw out and lay tage- falt and cartar, and perhaps ſome other ingre- 
ther à multitude of theſe little wires or thrids dients) you ſhall find it to be of a lovely white. 
of glaſs, fo lender, that the eye could not diſcern But if you take a piece of ſmooth ſteel, and 
adaſtance betwixt the luminous lines, there is -therewith burniſh a part of it, which may 
little doubt (as far as I can gueſs by a trial pur- be preſently done, you ſhall find, that part will 
paſely made with very ſlender, but far leſs len- loſe its whiteneſs, and turn a ſpeculum, look- 
der thridsof glaſs, hoſe aggregate was looked ing almoſt every where dark, as other looking- 
upon one way white) but the whole phyſical glaſſes do; which may not a little confirm our 
ſuperficies com of them would to the » doctrine, For by this we may gueſs, what it 
yr appear white ; and if ſo, it will not be al- is chiefly, that made the body white before, by 
ways ne that the figure of thoſe cor - conſidering that all, that was done to deprive it 
n that make a body white, ſhould of that — was only to depreſs the little 
And as for ſnow it ſelf, though protuberances, that were before on the ſurface 

— learned Gaſſendus (as we have ſen above) of the ſilver, into one continued ſuperficies, and 
inakes it to ſeem nothing elſe but a pure frozen thereby effect this, that now the image of the 
froth, conſiſting of exceedingly minute and lucid body, and conſequently a kind of white- 
thick-ſet. bubbles; yet I fee no neceſſity of nels ſhall appear to your eye; but in ſome place 
admitting that, fince not only by the variouſly of the greater ſilver Jooking-glaſs (whence the 
and curioufly figured ſnow, that I have divers beams reflected at an angle to that where- 
times had the o ity with leafure to ob- with they fall on it, may reach your eye) whilſt 
ſerve, but alſo by the common ſnow, it rather the aſperity remained undeſtroyed, the light 
doth appear both to the naked eye, and ina falling on — little ſpecula obverted 
. , Often, if not moſt commonly, to ſome one and ſome another, did from 
_ conlatt principally of little ſlender icicles of all ſenſibly dif tuple parts of the ſuper- 
ſeveral ſhapes, which afford ſuch numerous ficies — beams or repreſentations 
lines of light, as we have been newly ſpeak- of light to the beholder's eye, from whence 
wg of. ſoever he chance to look upon it. And among 
5500s Sirruv, If you take a diaphanous the experiments annexed to this diſcourſe, you 
body, as ſor inſtanoe a piece of glaſs, and re- will find one, wherein, by the change of tex- 
guce it co powder, the ſame body, which, when ture in bodies, whiteneſs is ina trice both ge- 
= freely tranſmitted the beams of nerated and deſtroyed. 8 ps * 
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form anni dee thoſe two 


HF Yet among cg 


1 
whiteneſs; only Democritus in the 
recited out of Ailotle has given à general hint 
of the cauſe of this colour, by 
blackneſs of bodies to their aſperity. But this 


that are green, 
Free 
eir ſuperficial aſperity 
moderns, the 


4 nec facile lucem extror, 


ede fo that, which makes a body black, 
ar kind of texture, chiefly 
whereby it does as it 
that falls on it, ſo that 


is ptincipally a 
vere dead the 


ramids, cones, and other ſuch corpuſe 
which, by their being thick ſet and erected, re- 
fle&t the beams of light from one to; another in- 


2 ExPERIMBNT AL His OR 


CHAP. n. 


HAT we have diſcourſed-of ON 
neſs, may: ſomewhat: aſſiſt us to 
qualities 
to illuſtrate each other. 
philoſophers I find leſs 


the 


I call; but a general hint, becauſe thoſe bodies 


22 the 3 


perhaps invited by this hint of Democritus, has 


4 7 — in another epiſtle given us, though 
a ſomewhat clearer account 


S blackneſs in r Ex- 


iſtimare par eft cor pora ſudpte u 
fare ex particulis, quarum 


this ſubject ; for indeed it ſeems, that as 
Ta We rt, ſuch | 
a, diſpoſition of its parts, that it reflects (I 


mean without much in more of the 
light that falls on it, than bodies of any other 


of its ſ 
very lag i. heel outwards to the eye. 


perhaps more than two ways; 
whereof the firſt is —— the ſuper- con 
 icieg ofthe black a particular kind of af- - ſai 
particles reflect 


E the 10 


moſt numberleſs of little 2 y- 


wards, and ſend them to and fro ſo often, tat 
at length they are loſt, before they can come 


to rebound out again to the eye. And this is 


the firſt of the two mentioned ways of expli- 
cating blackneſs. The other way is > by * 
ſing the texture of black bodies to be ſuch, that 


either by their yielding to the beams of light, 


or upon ſome other account, they do as it 


were dead the beams of light, and keep them 


from being reflected in any plenty, or with 


any conſiderable vigour or motion, outwards. 


According to this notion it may be ſaid, that 


— a that make up the beams of light, 
whether they be ſolary effluviums, or minute 
particles of ſome ætherial ſubſtance, thruſting 
on one another from the lucid body, do, falling 
on black bodies, meet with ſuch a texture, that 
| ſuch bodies receive into themſelves, and retain 


almoſt all the motion communicated to them 
by the corpuſcles that make up the beams of 
light, and conſequently reflect but few of them, 


very little or not at all, when it is thrown a- 
gainſt water, or mud, or a looſe net, becauſe 


paſſage above 


and purple, and blue, ſeem to 


mentioned G 42 that ſome 


bs 
2 


2 And this texture may be explicated two, 


l of the incident beams outwards, and 
bx ſr of th ee geb. l. As 
if, for inſtance, we ſhould conceive the ſur- 
face of a black body to be aſperated by an al- 
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or thoſe but languidly, ROS ic hap- 


- pening here almoſt in like manner as to a ball, 
which thrown againſt. a ſtone. or floor would 


rebound a great way upwards, but rebounds 


the parts yield, and receive into themſelves the 
motion, on whoſe account the ball ſhould be 


be of ſo yielding a texture, unleſs we 0 


bodies may be more diſpoſed to 
to the impulſes of the corpuſcles Le light-by 
bodi 


J. 


F141 


i 


principally 
= Fixs r, That as 1 lately lad, hunch 
blackneſs __ 2 reputed to be 


4. Naxr —— thatifa body of one 
and the. ſame colour be 
ſun-beams, and part in the 
which is not ſhined on will cg a 
kin to blackneſs than the other, from gre 
more light rebounds to the eye; and dark co- 
lours ſeem the blacker, the leſs light they are 
looked upon in; and we think all things black 
in the dark, when they ſend no beams to make 
impreſſions on our organs of ſight : ſo that ſha- 
dows and darkneſs are near of kin, and ſhadow, 
we know, is but a privation of light: and ac- 
cordingly blackneſs ſeems to proceed from the 
paucity of beams reflected from the black bod 
to the eye; ; 1 lay, che paucity of beams, becauic 
thoſe bodies, that we call black, as marble, jett, 
Sc. are ſhort of being perfectly ſo, elſe we 
ſhould not ſee them at all. But the 
beams, that fall on the ſides of thoſe erected 
particles, that we have been mentioning, do 
ö quence, ge aboſk that fall 
upon the points of thoſe cylinders, cones, or 
pyramids, may thence rebound: to the eye, 
though they make there but a faint impreſ- 
ſion, becauſe they arrive not there, but min, 
gled with a great proportion of py 


This T having procu- 
red a large piece of black 5 well poliſh- 
ed; and brought to the form of a large 
— concave ſpetulum for on the inſide 
this marble being well 
dark looking-glaſs, wherein I could plainly ſee 
| a little image of the ſan, when that ſhined 
ir. But this image TS ee 

— and dazling my eyes, as it 
done from another ſpeculum; nor, though the 


ſpeculum were large, could I in a long time, 
- 'of wood on fire, 


or in a hot ſun ſet a 


4 fur leſs f um of the ſame form, 


ing whiteneſs, as in reference to what has 


been newly faid, fübjoin what we further ob- 


ſerved touching the ve — wg. 
t 


from white and black \ marble ; 
—ů — out large mortar 


= — the a we found, that it reflect. 


laring bur ſo diſ- 
. not ale de 
icuous focus, 
r 


— we were 
concourſe of ſome, though bot many of the 


reflected beams, at about two inches diſtant ' 
— 22 — but we found 
the heat even of the ſun- beams fo 1 


id, even in comp 


do very 
ſon of the black focus. And the ele 


picture of the ſun, that appeared upon the 
white marble as a f 


ing two pieces of plain and poliſhed ſurfaces, 
and caſting on them ſucceſſively the beams of 
the ſame' TD A on the 
neighbouring es being ſhaded by an o- 
— and 12 body, the incident beams 
_— but through a round 
hole 20 — f an inch diameter, the 
circle of light, that ap on the white 
marble, was in compariſon very bright, but 
very ill defined; Ne that on the black 
marble was far leſs luminous, but much more 
preciſely defined. | 
6. Tw1xDLY, when you look upon a piece 
of linen, that has ſmall holes in it, thoſe holes 
appear very black, and men are often deceived 
in taking holes for ſpots of ink; and painters, 
to ent holes, make uſe of black; the rea- 
ſon of which ſeems to be, that the beams, that 
fall on thoſe holes, fall into them ſo deep, that 
none of them is reflected back to the eye. And 
in narrow wells part of the mouth ſeems black, 
becauſe the incident beams are reflected down- 
wards from one fide. to 8 till they can 
no more rebound to the 
WI may conſider 4 that if dieting 
ſame piece of black velvet be 


of 
fra E ways, the piece of velvet 


Vor. II 


_ 
poliſhed, was a kind of w 


would have 


velvet. 


reflected from it, and that” 
white, 
in the inſide, and 


than the other; for 
ten taken notice, that a cart-Ioad of carrots 


packed up a 


peculum, was but — faint 
and exceeding ill defined. Secondly, that ta- 
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will appear of two diſtinct kinds of blackneſs, 
_ one far darker than the other; of which 
ſparity the reaſon ſeems to be, that in the leſs 
ns ok of the velvet, the little ſilken piles, 

it is made up, bing inclined, there 

is a greater part of each of them obverted to 
the eye; whereas in the other part the piles of 
ſilk bein more erected; there are far fewer 
beams refſected outwards from the lateral parts 
of each pile j ſo that moſt of thoſe, that rebound 
to the eye, come from the tops of the piles, 
which make but a ſmall part of the whole ſu- 


perficies, that may be covered! by the piece of 


proceeds 
from the cauſe aſſigned, ſince each ſingle pile 
of ſill is black by reaſon of irs texture, in what 
poſition ſoever you look 
the greater blackneſs of one of theſe tufts ſeems 
to proceed from the greater paucity of beams 
the fewneſs 
of'thoſe parts of a ſurface,” that reflect beams, 
and the multitude of thoſe ſhaded that 
reflect none. And I remember, that I have 
oftentimes obſerved, that the poſition of parti- 

cular bodies far greater than piles of ſilk in re- 
ference to the eye, may, notwithſtanding ther 
having each of them a colour of its own, make 
one part of their aggregate appear far darker 
have near great towns of- 


red of a much darker colour 
when looked upon, where 'the points of 'the 
carrots were obverted to the eye, than where 
the ſides of them were ſo. 

7. FoukTHLY, In a datkened room. 1 
purpoſely obſerved, that if the ſun . beams, 


which came in at the hole, were received upon 


white or any other colour, and directed to a 
convenient place of the room, they would ma- 
nifeſtly, though not all equally, increaſe the 
light of that part; whereas if we ſubſtituted, 
either a piece of black cloth or black velvet, 


it would ſo dead the incident beams, that the- 


place (newly mentioned) whereto I obverted 
the black body, would be leſs enlightened than 
it was before, when it received its light but 
from the weak and oblique reflections of the 
floor and walls of a pretty large room, through 


which the beams, that came in at the hole, were 


confuſedly and brokenly diſperſed. 

8. FirTHLyY, And to ſhew, that the beams, 
that fall on black bodies, as they do not re- 
bound outwards to the eye, ſo they are reflect- 
ed towards the body it ſelf,” as the nature of 
thoſe erected particles, to which we have im- 
puted blackneſs, requires, we will add an ex- 
periment, that will alſo confirm our doctrine 
touching whiteneſs ; namely, that we took a 
broad and large tile, and having whitened 
over one half of the ſuperficies of it, and 
blacked the'other, we expoſed it to the ſum- 
mer*s ſun; and having let it lie there a conve- 
nient time (for the difference is more apparent, 
if it have not lain there too long) we found, as 
we expected, that whilſt the whited part of the 
tile remained cool enough, the blacked part of 
the ſame tile was grown not only ſenſible, but 
very hot, (ſometimes A a ſtrong _— 


Which explication I propoſe, not that 
| I think the blackneſs! of the velvet 
5. Au on this occaſion Wen as el . 


reference to ſomething formerly delivered con- 
upon it; but that 
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« heat in compariſon of the white, but a hear 
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ly heated, are wont to receive a greater 
green of heat from the fun qr-fires chan (cæte. 


thas poſſibly the difference betwixe che degrees th 
of heat, they receive from the ſun-beams, will 
by may be aſcribed to the difference of their 


probable enough, chat the greater. part 
difference may well be aſcnbed to that diſpo- I 
ſition * which makes the one reflect the 
ſun- beams in ward, and the other outwards. 
And with this doctrine accords very well, that 
rooms hung with black are not only darker 
than elſe they would be, but are wont to be 
warmer too; inſomuch that I have known a 
great lady, whoſe itution was ſomewhat 

complain, that ſhe was wont to catch 
cold, when the went out into the air, after 
having made any long viſits to whoſe 
rooms were hung with black. And this is not 
the only lady I have heard complain of the 
warmth of ſuch rooms; which though perhaps 
it may be partly imputed to the! efluvia of 
thoſe materials, wherewith the hangings were 
dyed, yet probably the warmth of ſuch rooms 
depends-chiefly upon the ſame cauſe, that the 
darkneſs does ; as (not to repeat what I for- 
merly noted touching my gloyes) to ſatisfy 
ſome curious perſons of that ſex, I have con- 
vinced them, * trial, that TEN .of 


— 


dick, of which the rea- 


only dy the —— which — 


colours, if aa * 


5 moſt, — n en 


diſpoſition of the body, he 


e 3 2 ſun, the white wes conſide- 
-ably h warn the . ee e 
as ſenſibly ſo. a 


9 Smrukv, Tromonnber, that 
one day a Virtuoſo of un 


— — which 1 boch 


1 make, and made himſelf in a warm 


climate; namely, that haviag carefully black - 


ed over and expoſed them to the hot 
ſun, they were _ in 7 long time 
owl 1 the 
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argue a great diſparity: in ——— 
—— — — of thoſe two 


ther 


ar ins be fuch a ] have adventured to; 
Rh 

ity ta examine the tnatter 
ſome —_— trials, I am not ſure, but that 
in ſome white and black bodies, there may 
concur to the colour ſome texture or 
the motion 
of the ſmall corpuſcles, that up the in- 
cident beams of light, may be differingly mo- 
dified, before they reach the eye z eſpecially in 
this, that white bodies do not only copiouſly 
reflect on thoſe incident corpuſcles outwards, 
but reflect them briſkly, and do not otherwiſe. 
alter them in the manner of their motion; Nor 


ſhall I now ſtay to inquire, whether ſome of 
thoſe other ways (as a diſpoſition to alter the 


velocity, the rotation, or the order and manner 
of appulſe to the eye of the reflected 

cles, that compoſed thoincideartwmoaflight) 
which we mentioned, when we: conſidered the 
production ofcolours in general, may not in 


ſome caſes be applicable to thoſe of -white and 


black bodies: for I am yet ſo much a ſeeker 
N fo de wedded to the 
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EXPERIMENT in CONSORT, 


Touching Warrzgras ond. BLACKNass. 


Ne =p rue 1 i = that it was already almoſt ink. Into this infuſion 


ſhake a convenient quantity of a clear, but very 
HE: promiſed in ſolution of vitriol ; and you ſhall imme- 
page, 'of the 


y. ſee the mixture — black almaſt like 
vhiteneſs and 4 to 


dia 


is vulgar enough ; but if preſently after you 
do upon this mare dn a Ball quantity of 
8 of ting an, by ſhaking the phial, 

— it 1 ene, the two ther li- 


1 = $#==þ 
1 rand hare e ee — 


e n 


W and tranſparent, laſing its 
—— e putting in — b which you y again gh Hh 
till 2 in the bot - to it by the affuſion of a - quantity of a 
tom of the liquor. Filter this ſolution through very ſtrong, ſolutiqn of ſalt of tartar. 

rg" to have it clear and limpid, and though neither of theſe atramentous liquors 
into a fpoqniful or two thereof (put into a will ſcem other than very pale ink, if you write 
clean glaſs-veſſel) ſhake about or fire with a clean pen dipt in them; yet that is 
drops ( as Jou took more or leſs of — Fo, ſome ſorts af ink, that 
this ſalution) of good li ſpirits of urine, pore very good when Funde del as e 
and immediately the whole mixture will ap- found, that — 
pear white like milk ; to which mixture if — 2 with either 7 as; 
add a convenient proportion of re- with the former, would, when thoroughly iy 
tified aqua-fortis (far the number of drops is grow black enough not to appear bad 
hard to determine, becauſe of the differing 1 This ex W of away, and reſtoring 
ſtrength of the liquor, but cafily found by bl from and to the liquors, we have 
trial) the hi will — diſappear, likewiſe tried in common ink; but there it 
and the whole mixture become tranſparent; ſucceeds mot ſo well, and but very ſlowly, by 
which yon may, if you pleaſe, again reduce reaſon that the | ay wont to be employed in 
to a good degree of whiteneſs (though inferior the making it does by its tenacity fy oppolt the 
to the firſt). only by a more copious affuſion of 2 of the above menti 
freſh ſpitit of urine. N. B. Firſt, that is is not But to conſider gum no more, what 
ſo neceſſary to employ either aqua - fortis or ſome * of precipitation may have to do in 
ſpirit of urine about this experiment, but that the producing and deſtroying of inks without 
we have made it with other liquors inſtead of it, I have elſewhere given you ſome occaſion 
theſe : of which perhaps more clſewhere., Se- and aſſiſtance to inquire : bur I muſt not now 
condly, that this experiment, though not ſtay to do ſo my ſelf, only I ſhall take notice to 
md the ſame menſtruums, not produc- you, that Want it be taken for granted, that 
ing the ſame colour, is yet much of kin to bodies will not be precipitated by alcalizate ſalts, 
that other to be mentioned in this tract, among that chat fave not firſt been diſſolved in ſome acid 
our other experiments of colours, about turn- menſtruums ; yet I have found upon trials, 
ing a ſolution of pre cipitate into. an orange which my conjectures led me to make on pur- 
colour ; and the chymical reaſon. being much e, thatdivers vegetables, barely infuſed, or, 
alike. in both, the annexing it to ane of them t lightly anne in common water, would, 


ny ſuffice for both. 7 upon the affuſion of a ſtrong and clear lixivi- 
um of pot-aſhes, and much more of ſome other 

BXPERIMENT IL | propa Tun the | Cocina em 

| loy, afford good ſtore of a curdled matter, 


A KE a ſtrong iofuſion of broken galls uch as I have had in the precipitations of ve- 
in fair water; and having filtered it into getable ſubſtances, by the intervention of acid 
2 clean Phial, add more of the ſame liquor to things; and that this matter was eaſily ſepa- 
it, till you have made it ſome what tranſparent, rable from the reſt of the liquor, being left 
and ſufficiently dilated the colour, for the cre - behind it in the filtre. And in making the firſt 
dit of the experiment, leſt otherwiſe the dark- ink mentioned in this experiment, I found, 
nels of the liquor might make it be objected, that I could by filtration ſeparate pretty ſtore of 
* 3 8 A 


ink, and ſuch a way of producing blackneſs 
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a black pulverable „ that remained in 
the filtfe 5 and when the ink was tnade clear 
| by the oil of virriol, the uffunem of dit. 
ſolved fal tartari ſeemed but to precipitate, 
and to unite” and render conſpicuous 
the —— the black 3 that wr 
fare been diſ 

ſingly weine pared byte 
ſolving power of the 5 corroſive oil of 
vitriol. 

. Anv to manifeſt, ebe "har ee 
not e man to the in 
atramentous Ii 1 2 he 
following : we toqk dried roſe- 
leaves, and decofted them for à while in fair 
water z into tod or chree fpoonfik of this de- 
coction we ſhiook's few drops of . lips 
well filtrated ſolution of vitriol 
bad it been 


Aer i 


19 — 4 1 


e of + ine fie 
ok reh be reduced iminediately to an 
xcous and Plak colour. And in regard, «lbs 
pb. „iht in che former e iments, 
both che infüſion of and the detoctibon 
of roſes,” and the ſofution of copperas, em- 
E about them, are endowed each of them 
its own cblonr, there may be a more noble 
ment of the ſudden production of black- 
mac by the way mentioned in the ſecond 
Sa t er Reg per of dur eſſays; for 


5 key the confuſion! of che Bquors there 
there do immediate etnerge a 


ery black tixture lore the infufton' of 
be and the ſoſution of minium were, 
ee W GH Wl ant] 
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E. Rees of White hartſhorn be with a com- 
petent degree 
tort, they will, 
— ſpirit, volatile flt, and the looſer and 
ighter parts of the dleaginous ſubſtance, 
remain behind of. a' coal-black colour. And 
even ivory it ſelf being ſkilfully burnt (how I 
am-wont to do it, I have elſewhere ſet down) 
affords / one of the beſt and deepeſt 
blacks they have, And yet in the inſtance of 
diſtilled hartſnorn, the being made 
in glaſs veſſels carefully cloſed, it appears there 
is no extrantous black ſubſtance, that inſinuates 
it {elf into white hartthorn, and makes 
it turn black 3 but that the whi 
ſtroyed and the bee grerted, only by a 
CR * the burnt body, by 
receſs of ſom and the tranſpoſition 
—— And Aug gu remember not, that 
in — — hartſhorn I ever found 
the Cap mort. to paſs from black to a true 
whiteneſs, whilſt it continued in cloſed. veſſels; 
yet having taken out the coal black fragments, 
and ealcined them in open veſſels, I could in 
few ' hours: quite deſtroy that blackneſs, and 
Without ſenſibly changing their bulk or figure, 


. cir ow re- m 


Ae 111 


I . nn Pages —_ 7 


of fire diſtilled in a glaſ-re- 1 
after the avolation of the 


reduce chem to Steat whiteneſs, / $0 much do 
theſe two TRAY 
of . little- 


that if white-wine tartar, or even che white 
2 of ſuch tartar be burnt without 3 
truly calcined, the Cap. mortuum (as t 19 4 
call che more Arp paſt) will be 
But if you further continue the calcination, till 
19. have perfectly incinerated the tartar, and 
ept 12 in a ſtrong fire, the re- 
maini x will be white. And ſo we ſee, 
that not only other vegetable ſibſtances, but 
even white woods, as the hazel, will yield a 
black charcoal, and afterwards whitiſh op 
and ſo animal ſubſtances ' "white, 
bones and - egg-ſhells, will gro black upon 
— — and white "Hain," when uy 
are perfe&tly' cakined. re Foros >. 
1.98 28. TI 3 n 5 1g 3820 1911g90103 
EX. y ER, 1 ME NT *. 
; N ei. — 
UT yet I moch 23 — thee 
8 divers, — 
ers as * 
— Th ſeveral — 
ve examples to alledge againſt 
it. For I have foundy that by burning alabaſter, 
ſo as both to malce it to boil almoſt 
like milk, and to reduce it to a very fine pow 
der, it would not at all grow black, but retain 
its pure and native whiteneſs j and 


plaiſter of Paris be very ha in a 
fire, the Whole heap of == 
ex its whiteneſs for a much 
lour than the yellow I obſerved. 


5 
5 12 
eaſier find à glaſſy and brittle body 
than minium, than any white cabx or glaſs. 
It is known chymiſts, that the white 


colour, which is far d — of the 
calx of burnt antimony. 2 

glaſs of antimony being uſually adulterated 
with borax; have its colour thereby diluted, 
oftentimes to a very pale yellow; yet not only 


ours made more fincerely was, as we — em of 

a coldur leſs remote from black, than 

the calx ; but we obſerved, het dy making ic it 

once or twice more, and ſo expoſing it to the 

further pennen e ide fire, we had, as we 
„che colour heightened. To which 

we ſhall add bur this one inſtance, (w. which is 


worth the taking notice of, in reference to co- 


lours,) that, if you take blue, but unſophiſti- 
cated, — very WW | 
wi 
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with a of heat, you may ob- 
ſerve, that when it is burnt but a little, and 
ſo far as that you may rub it to 
ixt your fingers, it will be of a white or 
whitiſh colour; bur if you proſecute the calci- 
nation, this body, which by a light aduſtion 
was made white, will paſs through other co- 
lours, as gray, yellowiſh; and red; and if you 
further burn it with a long and vehement fare, 
by that time it comes to be peruſtum, it will be 
of a dark purple, nearer to black, not only 
than the firſt calx, but than the vitriol before it 
at all felt the fire. es n add, that bs 
Martis (per Je, as call it) made by 
laſting Wert of the reverberated flames is 
not ſo near a-kin to white, as the iron or ſteel 
that afforded it was before its calcinations; but 
that I theſe inſtanoes may ſuffice to 
ſatisfy you, that minerals are to be 
out of the forementioned rule, which perhaps, 
though it ſeldom fail in ſubſtances belonging 
to the vegetable or animal kingdom, may yet 
be queſtioned even in ſome of theſe, if that be 
true, which the judicious traveller Bellonius 
_ affirms, that charcoals made out of the wood of 
ar are white: and I could not find, that 
though in retorts hart*s-horn and other white 
bodies will be — — by heat, yet camphire 
would not at all Ioſe its vhiteneſs, though I 
have kept it in ſuch a heat, as made 
it melt and boil. Ter | | 


EXPERIMENT v. 


A ND nowl ſpeak of camphire, it puts me 
A in mind of adding this experiment, that 

ough, as I ſaid, in cloſed glaſſes I could not 
denigrate it by heat, but it would ſublime to 
the Fades and top of the glaſs, as it was before ; 
yet not only it will, being ſet on fire in the 
free — — forth 1 2 8 but hav. 
ing purpoſely upon ſome of it that was flam- 
ing, dare a large glaſs, almoſt in the form of 
x hive, (but more ſlender only) with a hole 
at the top, (which I cauſed to be made to try 


TY of fire and flame in) it continued 
0 


ſo hag burning, that it lined all the inſide of 
e 
pious, that, the cloſeneſs of the veſſel conſider- 
ed, almoſt all that part of the white camphire, 
that did take fire, ſeemed to have been chan- 
ged into that deep black ſubſtance. | 


EXPERIMENT VI 


ND this alſo brings into my mind ano- 
ther experiment, that I made about the 
uction of blackneſs, whereof, for reaſons 
too long to be here deduced, Ie and 
found a good ſucceſs ; and it was this: I took 
rectified oil of vitriol (that T might have the 
iquor clean as well as ſtrong) by degrees 
mixt with it a convenient proportion of the eſ- 
ſential oil, as chymiſts call it, of wormw 
drawn over with ſtore of water in a limbeck ; 
and warily diſtilling the mixture in a retort, 
there remained a ſcarce credible quantity of 
matter, black as a coal. And. becauſe the oil 
of wormwood, though 'a chymical oil drawn 


Vol. II. 


with a ſoot as black as ink, and fo co- 


by a Virtuoſo, ſeemed to/have: ſomewhat in it 
of the colour of the plant, I fubſticuted in its 
room the pure and ſubtile [eſſential oil of win- 
ter- ſavory, and mixing little by little this li- 
quor with (if I miſ. remember not) an equal 
weight of the formerly mentioned rectified oil 
of vitriol, and diſtilling them as before in a 
retort, beſides what there paſſed: over into the 
receiver, even theſe two clear liquors: left me 
a conſiderahle proportion, (though not ih. gon: 
as the two, former) of a ſubſtance. black as 
pitch, which I yet keep by me as a rarity. 


"EXPERIMENT VI. 

A of Whiting wax cheaply and in 
1 great quantity may be a thing of good 
ceconamical- uſe; and we have elſewhere ſet 
down the practice of tradſemen that blanch 
it; but here treating of whiteneſs only, in order 
to the pliiloſophy' of eolaurs, I ſhall not exa- 
mine, which of the ſlow ways may be beſt em- 
ployed, to free wax from the yellow melleous 


parts, but ſhall rather ſet down a quick way 


of making it white,' though but in very ſmall 
uantities. Take then a little yellow wax, 
aped or thinly ſliced, and putting it into a 
boltꝰ's- head or ſome other convenient glaſs, pour 
to it a pretty deal of ſpirit of wine, and placing 
the veſſel in'warm and, increaſe the heat by 
degrees, till the ſpirit of wine begin to ſimmer 


or to boil a little; and continuing that degree 


of fire, if you have put liquor enough, you 
will quickly have y diffolved: then tak 
ing it off the fire, you may either ſuffer it to 
cool as haſtily as with ſafety to the glaſs you can, 
or pour it, whilſt it is yet hot, into a filtre of 


paper; and either in the glaſs where it cools, 


or in the filtre, you will ſoon find the wax and 
menſtruum together reduced into a white ſub- 
ſtance, almoſt like butter, which by letting 
the ſpirit exhale will ſhrink into a much leſſer 
bulk, but ſtill retaining its whiteneſs, And 
that, which is pretty in the working of this ma- 
'giſtery of wax, is, that the | vaniſhes, 
neither a ing in the ſpirit of wine, that 
paſſes limpid through the filtre, nor in the but- 
ter of wax, if I may ſo call it, that, as J 
ſaid, is white, 


EXPERIMEN T VII. 


\HERE is an experiment, Pyrophilas, 
exactſy remem- 


' which though I do not fo 

ber; and though it be ſomewhat nice to make, 
yet I am willing to acquaint you with, becauſe 
the thing 1 it be but a curi- 
oſity, is wont not a little to pleaſe the behol- 
ders; and it is a way of turning, by the help of 
a dry ſubſtance, an almoſt golden - coloured 
concrete into a white one. The ſeveral trials 
are not at preſent ſo freſh in my memory to 
enable me to tell you certainly, whether an e- 
only or a double weight of common ſub- 
limate muſt be taken in reference to the tin- 
glaſs ; but, if I miſtake not, there was in the 
experiment, that ſucceeded beſt, two parts of 
the former taken to one of the latter. Theſe 
ingredients being finely poudered and exactly 
K | mixed, 
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which is in this er- 


Klee the fineſt ſort of pong 
lovely a white inclining:to 

of ſo curious a colour and faking 
; in ſome 


Ft 4 *F1 n MC; , 


— EXPERIMENT. . 


X [HEN we. difſolye in aqua 
due of gold and ſilver melted into 
it uſually happens, that the pouder 
| that falls ta the bottom, as not being 


—— — 2 os 


e have tried) that may RD 


— ae fire, 3 will 2 


out giving it ſuch a one, as tw bps it to 
fuſion, to which the minutentſs of the corpuſ- 
cles it conſiſts of makes the pouder very apt. 
And this brings into my mind, that having 


taken, a flat and brigh $ Sep” . that was 
1 by — A ſtalful perſon” on pur- 
hy 90 art, 81 on that the very piec, 
as, glorious. m4 515 being rubbed 2 little 
upon a piece of 3 did ſully it 
with. a kind of black: d the like I have ob- 
ſerved in refined filyer, rhich I therefore men- 
tion, becauſe I formerly 4 ed, that the im- 
purity of the. metal ve been the only 
e wh * 5 obſerved in 
e hilteq ſwards, 8 1 
rubbed upon my. clothes, if they 

— _ a 7 mb, cloth, 4 affriction 


would quickly black. pony l 


hereunto. I have Rove 
over, when I had carried them about 


me in a 1 10 which I ſhall on- 
Ir that whereas in theſe. n 
37 


if 1 | a 
- att the ſtanis 57 ay rogers 
. cially conſidering,” that this blackneſscc 
32 4 


| xg + it ſome days 
1 and 2 little fair water 


i _ with a; 1 861 + ones 2 U 
Alx was plen 


part II. 
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ver in | . 

= = . 
evap * was very dry 

and all the greeniſn in wont 80 

appent in co as quite 

carried I meant. to 

deceive, their ſkin with 

ver z w ſhe, that a 

ſnow- white a 


. 
. 
DV; 
* 


z elpe- 
Id not. 
roduced by —— ink, be readi- 
off, but 


ye likewiſe ſtained the. war Wb of va rn 


"EXPERIMENT XI. 


HE cauſe; of the blackoch, of hoſe ans. 
ny nations, which by one common name 


we are wont to call Negroes, has been long 
ſince diſputed of leamed inn, who pollibly 
had not done they had alſo taken in- 


wag hun om an on Eo nn Bu gate of o- 
ther animals Poa To men, as foxes and hares, 
are ſhed by a blackneſs not familiar to 
the generality of animak of the ſame ſpecies. 
The general opinion (to be mentioned a little 
lower) has been. rejected even by ſome of the 
ancient geographets, and among the moderns 
Ortelius. and ed learned men have 
queſtigned it. t is no place to mention 
hay: "thoughts I have had to and fro about 
5 only N J ſhall freely _— 

1 . inquiry ſoems more ab · 
get does to many. others, and tliat 


that . becauſe ki with Cn with books 


of voyages, and with travellers, to. ſatisfy my 
ſelf in matters of fact, I have met with ſome 


things among which ſeem not to agree 
well with 2 of the ang claſſick 
al vors 785 80 things it being 
a ent work to deliver Mather matters hi- 

, than theories, L ſhall annex ſome few, 


of® 


, 1 
þ 5 Lew. 4 4 . 4 _ * C O O R { — 
9 2 55 4 x5 4 * — 4 3 A * Roth 


of m inſtead of a ſolemn diſpy- ; monarch, I obſerved, tlat (though it were then 
tation. It is ly: preſumed, that che winter) the, colour of cheir hair and ſkin was 
| hear of che climares, wherein. they live, is far leſs whitiſh than the Danes who inhabit a 
-the reaſon, why" fo many inhabitants of the milder region is wont to be, but rather from 
ſcorching" regiens of Aica ane black; aũd the moſt part of a. darkiſh brown ;, add. the 
there is chis familiar oblervation to counte-' phyſician to the De choſe 
nance this conjecture, that we plainly: ſe Ruſſes came, being aſk=d hy me, 0 5 
that mowers, teapers, and other "conntry- - Muſcery, it felt the generglity of the p-ople 
people, who ſpend the moſt part of the hot were more inclined to have dark-coloured hair 
dd to the ſun, have. theſkin than faxen, he anſwered, affirmatively ; but 


ſummer days expoſe Hrmat 
of their hand and faces, which are the parts wo ſuſpect. that the true and ancient Ruſ- 


immediately expoſed to the ſim and air made 
of a darker colour than before, and conſequent- 
ly tending to blackneſi: and contrariwiſe we 
. obſerve, that the Danes and ſome other people 
that inhabit cold climates, and even the . 
liſh who * 2 a cold, have 

ally whiter: than the Spaniards, Portugals 
jew other European inhabitants of hotter cli- 
mates. But this I take to be far 
=o ſpecious than convincingy for though the 


vulgar 
under the ſame parallel, or even of the ſame 
d of latitude with the African regions in- 
habited by che Blacks, the people are at moſt 
but tawny; and in Africa it ſelf divers nations 
in the empire of E/biopie are not Negroes, 
though ſituated in the torrid zone, and as hear 
The  equinoCtial, as other nations that are ſo, 
(as the black inhabitants of Zey/an and Malabar 
are not in our globes placed ſo near the line as 
Amara the famouſeſt place in Ethiopia.) More - 
over, (that which is of no ſmall moment in our 
preſent diſquiſition) I find not by the beſt na- 
vigators and travellers to the Veſt-Indies, 
whaſe books or themſelves I have conſulted 
on this ſubject, that excepting perhaps one 
lace or two of ſmall extent, there are any 
cks originally natives of any part of America 

for the Blacks now there have been long by the 
uropeans long tranſplanted thither) though 
the new world contain in it ſo great a variety of 
chmates, and particularly reach quite croſs the 
torrid zone from one tropick to another. And 
though it- be true, that the Danes be a whiter 
prope than the Spaniards, by that may pro- 
ceed rather from other cauſes (not here to be 
enquired into) than from the coldneſs of the 
climate, fince not only the Swedes and other 
inhabitants of thoſe cold countries, are not 
ufually fo white as the Danes, nor whiter than 
other nations in proportion to their vicinity 
to the pole. {And ſince the writing of the 
former part of this eſſay, having an opportu- 
nity on a folemn occaſion to take notice of the 
numerous train of ſome extraordinary ambaſ- 
fadors ſent from the Ruſſian emperor to a great 


yr ſept; of whom he told me he had met 
with in one of 


1 


provinces of that vaſt empire, 
were rather white like e Eopi 
thiag near ſo brown . 
whom he guellts to be ; 


of the Tar- 
tats, and to have inherited the; 


e inherited their colour from 
them, ] But o proſecute our former diſcourle, 
1 ſhall add for further proof the conjebture 1 


was c that good authors inform 
us, that there are . Africa not far from 
the Cape of Good Hope, and conſequently be 


.yond che ſouthern tropick, and without the 
-torrid dne, much about the ſame n 055 


Kinds of animals I formerly 
offer ſomething as a conſiderable proof, that 
cold may do much towards the making men 
white ot black; and however I ſhall ſet down 
the obſervation as I have met with it, as 
worthy to come into the hiſtory of whiteneſs 
and blackneſs ; and it is, that in ſome parts of 
Ruſſia and of Lyvenia it is affirmed by Olaus 
Magnus and others, that hares and foxes (ſome 
add partridges) which before were black, or 
red, or grey, do in the depth of winter become 
white by reaſon of the great cold; (for that 
it ſhould be, as ſome conceive, by looking up- 
on the ſnow, ſeems improbable upon divers 
accounts:) And I remember, that having pur- 
poſely inquired of a Virtuoſo, who lately tra- 
velled through Livonia to Moſco, concerning 
the truth of this tradition, he both told me, he 
believed it, and added, that he ſaw divers of 
thoſe lately named animals either in Ruſſia 
or Livonia,” (for I do not very well remember 
whether of the two) which, though white 
when he ſaw them in winter, they aſſured him 
had been black, or other colours, before the 
winter began, and would be fo again when it 
was over. But for further ſatisfaction, I alſo 
conſulted one, that had for ſome years been an 
eminent phyſician in Raſſia, who though he 
rejected ſome other traditions, that are gene- 
rally enough believed concerning that country, 
told me nevertheleſs, that he ſaw no cauſe to 
doubt of this tradition of Olaus Magnus, as 
to foxes and hares z not only becauſe it is com- 
| mon 


= 


be himſelf in the winter could 
he remembred, ſec foxes and hares 
"of Ur white. And I my ſelf 

ing ſeen a Trial} white for, brought 


» 


* 
. 


whi 


1 


mi iſte „ h 


1 out Nor : is blackneſa 1 
towards the latter end of which even to our European eyes conſiſts not 
him | n re, 


o lower part . 
, y | - 
neſs. Let me add, that were it not for ſome 


The ExP ERIMA NMTAIL His TrORY Part II. 
coritjouled aſferttion of the natives ; - gredr ſubzection ! Nor is it evident. that black- 
nations, whocthink-ſo much otherwiſp of their 
- own condition, that they paint the devil white. 


tors tell us of black 


ſtent ., with beauty, 


' Mis ovy has this paſſage ge: We bares there are princi 


prey z put 


change,” which certainly” proceeds only” from the 
outward cold, fence I know, thut even in ſummer 


Bares will change colout, if they be kept a com- 


etent time in a cellar. I ay, were it not for 
fome , becauſe I take notice, that in the 


vinces of Mu/covy, 
in Livonia; and yet im 
in Courland the not their colour in 
winter; though theſe two laſt named countries 
r Oe ſever'd only by the 
river of For it is ſcarce conceivable 
how cold alone ſhould have, in countries ſo 


lately ſubjoins, that 


near, ſo ſtrangely differing an operation, though 
no leſs ſtrange « thinn's conteſſed Dy mans 
to 


that aſcribe the . of N 
heat of the ſun, when they would have the 
river of Cenega ſo to bound the Moors, that 
though on the north - ſide they are but tawny, 
on the other ſide they are black. 

Tux is another opinion concerning the 
complexion of N that is not only em- 
braced by many of the more vulgar writers, 
but likewiſe by that ingenious traveller Mr. 
Sanchs, and by a late learned critick, be- 
ſides other men of note; and theſe would have 
the blackneſs of Negroes an effect of Noah's curſe 
ratified by 
I think, that even a Naturaliſt may without diſ- 
paragement believe all the-miracles atteſted by 
the holy ſcriptures, yet in this caſe, to fly to a 
fapernatural cauſe, will, I fear, look like ſhift- 
ing off the difficulty, inſtead of reſolving it; 
for we inquire not the firſt and univerſal, but 
the proper, immediate, and phyſical cauſe of 
the jetty colour of Negroes z and not only we 
do not find expreſſed in the ſcripture, that the 
curſe meant by Noah to Cham was the black- 
nefs of his poſterity, but we do find plainly 
enough there, that the curſe was quite another 
thing, namely, that he ſhould be a ſervant of 
ſervants, that is, by an Hebraiſm, a very abject 
ſervant to his brethren : which accordingly did 
in part come to paſs, when the Iſraelites of 
the poſterity of Sem ſubdued the Canaanites, 


that deſcended from Cham, and kepwthem in 


in ſome” provinces they grow white in 
wig. And within ſome few lines after; 
I it not very difficult to" fond the cauſt of this 


the author affirms,” that the like 
change of colour, that happens to hares in ſome 


God's, upon Cham. But though. 


people into very hot 
climates, have their ſkins. ** heat of the 
ſun ſcorched into dark colours z yet nei 


lent account of Bre/il, that betwixt the Ameri- 
cans and Negroes are generated a diſtinct ſort 
of men, which they Cabocles; and betwixt 
Portugals and Ethiopian women, he tells 

he has ſometimes ſeen twins, whereof one had 


Brafil, i. 


1. in fine. 


a white ſkin, the other a black: not to men- 


tion here ſome other inſtances he gives, that 
the productions of the mixtures of differ 
R 
im W conſequently to 
hu beta tote conlta, And we ſhall . 
ſcruple at this, if we conſider, that even or- 
ganical parts may receive great differences from 

peculiar impreſſions, upon what account 
ſoever they came to be ſettled in the firſt indi- 
vidual pe from whom they are propa- 
gated to poſterity, as we ſee in the blobber-lips 
and flat-noſes of moſt nations of Negroes. And 


if we may credit what learned men deliver 


concerning the little feet of the Chineſes, the. 
Macrocenbali taken notice of by Hippocrates 
will not be the only inſtance we might apply to 
our preſent purpoſe. And on this occaſion, it 
will not perchance be impertinent to add ſome - 
thing of what I have obſerved in other animals, 
as there are a ſort of hens, that want rumps ; and 
that (not to mention, that in ſeveral places there 


is a ſort of crows or daws, that are not coal- 


black as ours, but partly of a whitiſh colour), 
in ſpight of Pophyry's examples of inſepa- 
rable accidents, I have ſeen a perfectly white 


raven, as to bill as well as feathers, which 
I attentively conſidered, for fear of being im- 


poſed upon. And this recalls into my . 
W 


times r to me of à young lady, to whom 
being called, he found, that though ſhe much 


t ſcrupling to give her 
perſuaded her friends rather to 

mind by little journeys of pleaſure; 
one of which going to viſit St. Vinifred's 
thi ho was. a catholick, and de- 


part of thoſe that appeared 
and a while after grow- 


is child have already lived ſe- 
ſhe ſtill retains them. I have 
things to add concerning the blackneſs 


Jour: ſeems: to be but 


outward: ſkin 2 1 
or meaſles, (for 1 
two was his diſeaſe) | 
that was concerned for him, that in 


|: 
1 


the little tumours had broke their 
ſkin, when they were gone, 
behind them ; and the 
'Piſo aſſures us, that having 
Brafil to difſe&t many Ne- 
he clearly found, that their blackneſs 
deeper than the very outward ſxin, 


7 


- 


19 

gn 
5 
T: 
85 


| 


red of an intel acq 

(ho keeps in the Indies about three hundred 
of them, as well women as men, to work in his 
plantations,) whether their children come black 
into the world; he anſwered, that they did 
not, but were brought forth of almoſt the like 
reddiſh colour with our European children: and 


fore mayor inquired; how long it was be- 
fore theſe infants appeared black, he replied, 
that ãt : was not wont to be many days. And 

to this account I find that given us 
in a freſhly publiſhed French book, written by 
2 Jeſuit, that had good opportunity of know- 
ing the truth of what he delivers; for being 
one of the miſſionaries of his order into the 


Southern America upon the laudable deſign of 


converting infidels to Chriſtianity, he ba 
tized ſeveral. infants, which ag newly — 
were much of the ſame colour with European 
babes, but within about a weck began to ap- 
pear of the hue of their parents. But more 
* ee the teſtimony. of our country man 

wBattel; who being ſent priſoner by the 
I e lived there, and in the 
or. II. | 
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ian his divers 


\ grieve at. And the ſame 


egro, have laſting 


adjoining; regions, 'partly as a priſoner, part! 
rot wad 57 4 
eighteen years; he mentioning the African 
kingdom of 5 peopled with Blacks, has 


and 
ing, when the child is born, that it is theirs, 
and within two days it proves the ſon or daugb- 
ter f a Negro, which the Portuga's greatly 
perſon has elſewhere 
a relation, which, if he have made no uſe at 
all of the. liberty of a traveller, is very well 
worth our notice; ſince this, together with 
that, we have formerly mentioned of ſeminal 
impreſſions, ſhews. a poſſibility, that a race of 
Negroes might be begun, though none of the 
ſons of Adem for many precedent generations 
were of that complexion. | For I ſee not, why 
it ſhould not be at leaſt as poſſible, that white 
parents. may ſometimes have black children, 
as that African Negroes ſhould ſometimes 
white ones; eſpecially ſince con- 
current es may eaſily more befriend the 
productions of the former kind, than under 
the ſcorching heat of Africa thoſe of the latter. 
And I remember on the occaſion of what he 
delivers, that of the white raven formerly 
mentioned, the poſſeſſor affirmed to me, that 
in the neſt, out of which he was taken white, 
they found with him but one other young one, 
and that he was of as jetty a black as any com- 
raven. But let us hear our author him- 


ſelf: Here are (ſays he, ſpeaking of the for- Purchas 
merly mentioned regions) born in this country ibid. 


white children, which is very: rare among them, 
for their parents are Negroes; and when any of 
them are born, they are preſented to the king, 
and are called Dondos ; theſe are as white as 
any white men. Theſe are the king's witches, 
and are brought up in witchcraft, and always wait 
on the king: there is no man, that dares medale 
with theſe Dondos z if they go to the market, they 
may take what they liſt, fur all men ſtand in awe 
of them. The king of Longo bath four of them. 
And yet this country in our globes is placed al- 
moſt in the midſt of the torrid zone, (four or 
five degrees ſouthward of the line.) And our 
author elſewhere tells us of the inhabitants, 
that they are ſo fond of their blackneſs, that 
they will not ſuffer any, that is not of that co- 
lour (as the Portugals that come to trade thi- 
ther) to be ſo much as buried in their land; 
of which he annexes a particular example, 
that may be ſeen in his voyage preſerved by 


our induſtrious countryman Mr: Purcbas. But Purchas 
it is high time for me to diſmiſs obſervations, - in 


and go on with experiments. 
EXPERIMENT XII. 
E way, Pyrophilus, of producing white- 
| - neſs by chymical precipitations is very 
well worth our obſerving ; for thereby bodies, 
of very differing colours as well as natures, 


though diſſolved in ſeveral liquors, are all 
L brought 


children in this country are Purchas 
born white, and change. their colour in two days Ei, 
to a per fe black. As for example, The Por-, 
tugals, which dwell in the king 
baue ſometimes children by the Negro-women , Chap. 3. 
many. times the fathers are deceived, think. & 5: 


of Longo, Bok, 
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being diſſdivrd in 2 
as Iremember} any 
to a : upon the ſolutian newly filtraced, 
quickſilver firſt diſſolved like. whilſt it is yec-warm. - And uf veion 
wiſe in aqua fortis. The like calz' will be af. ted foluti itricl. 
forded, as I have tried, by a ſolution 6f that ſhin · 
ing mineral tin-glafs diflolved in aqua fortis, and- 
precipitated our of it; and divers of theſe 
caltes may be made ar leaſt as fair and white, ( 
if not better coloured, if inſtend of oil of 


* 


4.4 
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I pinion,” that the account, upon which 
whiteneſs and blackneſs ought to be called, as 


powder, which when the adhering 
well wathed off, chymi 


they commonly 
is, thatblackneſs(by which I preſume ismeant 
the bodies endowed with it) receives no other 
cCalours; but whiteneſs paw pe mens — 
pi- them all: whence ſome of them comparr 
parts whiteneſs to the | Arjftoteligs Materia prima, 
chat being capable of any ſort of forms, as they 


ions, the thing itſelf; that is affirmed as 


caſes, not in all, or ſo as ta hold univerſally. 
For though it be a common obſervation among 
dyers, that cloaths, - which have \bace bern 
8 Orange with black, cannot ſo well 
afterwards be dyed into lighter: claus, the 
pre-exiſtent dark colour infeRing the Horedi. 


ends, that carry the lighter colour to-þeintro- 


duced, and making it degenierate into ſome 

| into it is more ſad one ; yet the experiments lately men- 

unable to ſupport any 1 | ſomething tioned may ſhew- us, that whete the change of 
of kin yo this change of colour in vegetables colour in black bodies is attempted, not by 


upon the pouring of acid fpivits' upon the red but dition o things as are proper to 
ſolution of ſi ror, diffolved in un infuſion of alter the texture of thofe corpuſcles chat cn. 
or in fore other ſharp lixivium ; the tain the black coloor; it is no ſuch (difficult 
fides, imume- matter, as the lately mentioned [learned men 


alſo be changed, the one 
into a reddiſh liquor; and with oi of virriol I 
have ſometimes turned black pieces: of filk in- 
ta a kind of yellow; and —_ the taſfaty 
were thereby made n, yet the ſpoiling of 
that does no way prejudice the \experimenr, 
aqua the change of black fitk into yellow being 
of never the leſs true, becauſe the yellow fille is 
— Jn $i wr wenn eye _ 
Mercury al the general affirmatian'of ing ſo eaſily 

and precipitated with ſtroyed, or tranſmuted by any * 


are the wo ecrtreme colours, See Sca- 


liger Ex- 
ercit. 325. 
Sect. 9. 


ſuppoſe white bodies to bꝭ of every kind of co- | 
jour. But not to'difpute! about names or - 


of fact; ſeems tobe true enough in moſt 


- Kquor into a White one. imagine, to alter the colour of black bodies 
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a i = colour — ſomewhar' eclipſed 


aetqtpeeging white; — 2 


clean piece of 
by he 
it was 


greator whiteneſs of the, body 


with, looking ſomewhat: like linen, that had 


upon a very black boily, as. 


been fullied by a little wearing yet if I laid it 
upon a beaver hat, 
ir then appeared to be of a gpod white; Which 


; experiment; that you may in à trice make 


when. you ſeems very much to disfa- 
vour both their doctrino, that would have co- 


lours to flow from the ſubſtantial forms of 
bodies ; and that of the chymiſts alſo, who aſ- 


eribe them to one or other of their three hypo- 


any ſtatical principles: for though. in our caſe there 


| ſedor leflened, 
pre- black to white) yet 


made, that the ſame 
body, without being 8 ſubſtantially either increa- 
immediately from one 
extreme colour to — "qr that too from 
ſo great and ſudden 
is. ccd by by ello mechanical tranſ- 


was ſo great a change 


change i 


imperti- poſition of parts, there being no ſalt or ſul- 


within and — which i is an 
ment welt known... But when 
quired, whether or no this ——— 


ſkilfuly hite u would 
— ndt let — which —— 


AW now, Pyr 


| which] 


or mercury —— 
—＋4— amy, nor yet any ſubſtantial 
farm, that can reaſonably aan be fuppoted tobe go 
nerated and 


only from a local motion — hike 
3 


as to multiply theit diſ- 
tinct ſurfaces, and to qualify them to reflect 


| far-mare light to the eye, than they could be- 


b ee ee proce 
of black horn. 


EXPERIMENT XV. 


opbilus, it will not be 
7 ep Dp oe notice of 
ion „ the cauſe of blackneſs, 
it not ſo ſeaſonable to queſtion, 


ir till 1 had fer down ſome of the experiments, 


— nnetg 
down Wh together, wherein, by the eſtimate 
1 there might be 
— or pure of gold ; and yet 
the yellow colour . of the gold was fo hid by 
the white of the-filyer, that the whole mais 
to be bur filver ; and when it was 
rubbed the touth-ſtone, an be- 
holder Acarce have diſtinguiſhed it from 
the touch of common ſilvery though if I put 
a little aqua fortis vote wr part of the white 
— 6; — the ſilver 
1 
up and concealed _ 
Particles would preſen that native 
yellow, and look. racher-as if gold, than if the 
_ mentioned mixture had n rubbed 
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— 1 rap of 2 cond) this with a — 
aſs I ſeraped into many Ron 
eatdled ſome ſhorter and ſome lo 
and having laid a of theſe 
pings together, I found, as I looked for, he 


the liquor, the golden 


that might juſtify my diſſent from it. You 
know, that of late divers earned men, * 
adopted the three h tical- principles, be- 
' fides other notions of the ehymiſts, are very in- 
e 
or other of thoſe three principles; and 
cularly aſſign for the cauſe of blac the 
footy ſteam of adult or torrified ſulphur. But 
I hope, that what we have delivered above to 
countenance the opinion we have propoſed a- 
bout the cauſe of blackneſs, will ſo eaſily ſup- 
with ſeveral particulars, that may be 
. uſe of againſt this opinion, that I ſhall 
now — 36/ to you but two things concern- 
ing it. 
Rs: firſt, it ſeems, chat the favourens of 
the chymical theories' might have pitcht upon 
ſome more proper term, to expreſs the efficient 
of blackneſs than ſulphur aduſt; for we know, 
that common ſulphur, not only when melted, 
but even when ſublimed, does not gro black 
by ſuffering the action of the fire; but conti- 
nues and aſeends yellow, and rather more than 
leſs white, than it was before its being expo- 
ſed to the fire. And if it be ſet on fire, as when 
we make that acid liquor, that chymiſts eall 
Olaum Sulphuris per campamam, it affords very 
1 and indeed the flame yields ſo little, 
that ĩt will ſcarce i in any degree black a 2 of 
White 


7 


e res 


185 


i 
; 


19 


. ö glaſs 
NL my curioſity, I made him — 
it, 


though it were glowing hot 
melted) it did not, when I had 


— ds r 


b. 


mean the principle — common 


fulphur, which receives its name, not from its 


nature, but 


ureous prigcigle- in it. But allowing this, 
Kae to reply, that according to this very 
reaſon, torrified ſulphur ſhould afford more 
blackneſs than moſt other concretes, herein 
ant principle is confeſſed to be far leſs copious. 


in the glaſs, impreſs "wah thing of blackneſs, - or 
of any other colour, than its own pure white, 
upon this vegetable concrete. But what ſhall 
we ſay to ſpirit of wine, which being made 
by a chymical analyſis of the liquor that affords 
it, and being totally inflammable, ſeems to have 
a full right to the "Linh they give it of Sulphur 
6. tar and yet: this, fluid ſulphur not only 

not any degree of blackneſs by being 
ofith ND et ET boil, but 
when it burns, away with an actual flame, I 
have not found, that ĩt would diſcolour a 


of white paper 'held over it, with any diſcern- 
able. ſoot. Tin allo, that wants not, accord-- 


ing to the chymiſts, a Sulphur Joviale, when 
throughly burned by the fire into a calx, is not 
black, but eminently white. And I lately 
noted to you out of Bellonius, chat the Char- 
coals of Oxy-cedar are not of the former of 
theſe ogy + Frag but of the latter. And the 
8 coals here in England has 

been uſually obſerved rather to blanch linen 
than to black it. To all which other rticu - 
lars of the like nature might be add but l 


rather chuſe to put you in mind of the third 


2 about black - liquors,- or 
of bodies, that were none of them: black 
before. For how can it be ſaid, that when 


thoſe liquors are put together: actually cold, 


and continue ſo after their mixture, there inter- 
venes any new aduſtion of ſulphur to product u 


the emergent blackneſs? (and the ſame queſtion t 


will be applicable to the blackneſs produced up- 


on the blade of à kniſe, that has cut lemons i 
and ſome kind of four. apples, 


if the juice, 
though both actually and potentially cold, be 
not quickly e . when ES 
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ominancy of the ſul- 


degree of 
fafion? and made it boil great 


 Eemed to be almoſt: filled wich milk 


por ps, the 


Part It. 


— 2 chart ing liquor,” 
(if EIS: a3 to be diluted it, wich- 


— eye 


to deſtroy their blackneſs, but by making, 
8 motion wm: 


ter; of 


. 
parent liquor ; and (which I have on another 


occaſion noted this . 


Na 
 $38CONDLY,:: But were it granted, as it 18 
Ty pr a thatdivers bodies 
may receive a blackneſs from a footy exhalation, 
occaſioned. dy the aduſtion of their ſulphur, 
which. (for the : reaſons lately mentioned) I 
ſhould rather call 2 yet ſtill this 
applicable but do ſore particular 


weiare-told, : that.torrified fulp bodi 
black, I deſire to be told alſo, why torro- 
faction makes ö it ſelf black? 


oo,» as a i the blackneſs — 
think they ſee in the holes, . 
e colour 


in white linen, or p 


8 
ly produced barely by; 
= pa n 6 


* 
* 
* * 
"» 1 EF 7 
of 8 
5 4 44+ 


chem to a mote erected poſture 3 in which and 
in many other caſes formerly alledged, there 


pears nothing 

che blackneſs, but the hindering of the incident 
beams of light from rebounding plentifully e- 
nough to the eye. To be ſhort; thoſe I reaſon 
with, do concerning blackneſs what the chy- 
miſts are wont alſo to do concerning other qua- 
lities 3 namely, to content themſelves to tell us, 
in what ingredient of a mixt body, the quality 
inquired after does reſide, inſtead of explicat- 
ing the nature of it, which (to borrow a com- 
pariſon from their -own laboratories) is much 
as if in an inquiry after the cauſe of ſalivation, 
th 

ſerena kinds of precipitates of gold and. mer- 


kW _—_ 


uiſite to the uction of 


bodies, has that 
tion. Which 1 


ſhould think it enough to tell us, that the 
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I know the make and uſe of ſuch precipitates 
alſo)--do ſalivate upon the-account- of the mer- 
cury, which though diſguiſed abounds in them; 
whereas the difficulty is as much 'to know upon 
what account mercury it ſelf, rather than other 

wer of working by ſaliva- 
| y not, as though it were not 
ſomething (and too often the moſt we can ar- 
rive at) to diſcover in which of the ingredients 
of a compounded body the quality, whoſe 
nature is ſought, reſides ; but becauſe, though 


this diſcovery it ſelf may paſs for Fereg“ 
$ 


and is oftentimes more than what is taught 
about the ſame ſubjects in the ſchools, yet we 
ought not to think it enough, when more 


clear and particular accounts are to be had. 
cury, as likewiſe of quickſilver and ſilver (for 5 


2 — 
— 


I — 2 a 5. 
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* 


Containing promiſcuous Experiments about Colours. 


EXPERIMENT 1. 


| jectures I have above 
the moſt' gen 
7 ſity of colours in bodies, is, 
that ſome reflect the light mingled with more, 
others with leſs of ſhade, (either as to quanti- 
ty, or as to interruption ;) I hold it not unfit 
to mention, in the firſt place, the experiments, 
that I thought upon to examine this conjecture. 
And though coming to tranſcribe them out of 
ſome — gow Adverſaria I had written in 
looſe papers, I cannot find one of the chief re- 
cords L re e brothre-dgpa yt wen 

rs, that ſca iſcarrying, will, | 
m_ ſuffice * the main n 
which I now alledge them. I find then among 
my Adverſaria the following narrative. 

October the 11th, About ten in the morn- 
ing in ſun-ſhiny weather, (but not without 

leeting clouds) we took ſeveral forts. of pa- 
per ſtained, ſome of one colour, and ſome of 
another; and in a darkened room, whoſe win- 
dow looked ſouthward, we caft the beams, that 
came in at a hole about three inches and a half 
in a diameter, upon a white wall, that was pla- 
2 on one ſide, about five foot diſtance from 
m. 
Tun white gave much the brighteſt re- 
flection. 

Tux green, red, and blue being compared 
together, the red gave much the {ſtrongeſt re- 
flection, and manifeſtly enough alſo threw its 
colour upon the wall: the green and blue were 
ſcarce diſcernable by. their colours, and ſeemed 
to reflect an almoſt equal light. 

Tae yellow, compared with the two laſt 
named, reflected ſomewhat more light. 
bo: W 6a purple being compared toge- 

: <s "th . 


poſed, one of 


es of the diver- 


B that, according bo the c. 


ther, the former - manifeſtly reflected a good 
deal more light, | | 
Tux blue and purple compared together, 
the former ſeemed to reflect a little more light, 
though the purple colour were more mani- 
feſtly ſeen, Wa | 
A SHEET of very well ſleeked marbled paper 
being applied as the others, did not caſt any 
of its diſtin colours upon the wall, nor throw 
its light upon it with an equal diffuſion 3 but 
threw the beams unſtained and bright to this 
and that part of the wall, as if its poliſh had 
given it the nature. of a ſpecular body, But 
comparing it with a ſheet of white paper, we 
found the reflection of the latter to be much 
ſtronger, it diffuſing almoſt as much light to a 
good extent as the marble paper did to one 
part of the wall. ty | 
Tux green and purple left us ſomewhat in 
ſuſpenſe, which reflected the moſt light; only 
the purple ſeemed to have ſome little advan- 
tage over the green, which was dark in its 
ind. 
Tnus much I find in our above mentioned 
collections; among which there are alſo ſome 
notes concerning the production of compound- 
ed colours, by reflection from bodies differing- 
7 coloured. And theſe notes we intended 
ould ſupply us with what we, ſhould mention 
as our ſecond experiment : but having loſt the 
paper, that contained the particulars, and re- 
membering only in general, that if the ob- 
jects, which reflected the light, were not ſtrongly 
coloured and ſdmewhat gloſſy, the reflected 
beams would not manifeſtly make a compoun- 
ded colour upon the wall, and even then but 
very faintly ; we ſhall now ſay no more of that 
matter, only reſerving our ſelves to mention 
hereafter the compolition of a green, which 
we ſtill retain in memory. _ 


* 
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EA & 1 ſilken ſtuff, oy was I 
Boy 0d and vividly. caloured,. eſpecially red 

& in an enlightened room be 

0 Keen the colour W pure w en, That 

came out at my flegye, and r to m 

as if that fine white body were more 

than coloured and unpoliſhed bodies are 


capable of being. 


Leia : 


EXPERIMENT, II. 


I i % 
FHILST we were "making the new 
mentioned experiments, we + newly 


fit to try alſo what compo 


ht be made by al ie lhe 
might be m tering tin its 
age to the eye, by the 1 oo 
fectiy diaphanous bodies ( 
ready tried by others as jon as 
Mall ſoon have occaſion to tilt no 
ſemi- op: bodies, and thoſe ſuch as logked 
upon in an ordinary light; and not held be- 
twixt it and the eye, ate not wont to he diſ- 
criminated from the reſt of ofiaconus bodies. 
Of this trial our mentioned Adyer ſari prefent 
us che following account: 
Hb pine N ſheets, ſometimes one, 
ſometimes the other of them, before the hole 
betwixt the ſun and the eye, with the coloured 
ſides obverted tothe fun'; we found them ſingle 
to bo ſome what t and appear of the 
832 as befyre, perde. bur laying <0 
gregt light they were in: but layin 
two: of: them one over another, e 
them dd chu dele the eolours were One 
vs blue and yellow ſcarce exhibited 
Tux blue and yellow e oy 
king but a darker 7 vey Hg 7 we Sa 
tothe: or nes of pet, and its 
darkheis in its kind. wks app Be the blue 
parts of the marbled paper with the yellow 
— after the ſame manner, they e exhibited a 


Tuns pelo 8. 10 red locked upon together 


Chaving been al- 
us, as We 


S ſomewhat (and bur a 
le) inclining to an oran 
5 


eh 
le and red | on together 


ple! and yellow made an orange. 
and roc made 's daik oranige- 


parple made the purple ap- 


HE 
Tux 

tawny. 
Tun Pera 

ppat more dir 


Tux blue and purple made l more 
| lodked 


lovely, and far more 
Tu red parts of che mardked | 
upon with the yellow, ap 'of a 'red far 

more like ſcatlet than without it. 
Bur the fineneſs or 9 the pepers, 


** 


. prodrac hor ret (and perhg 
1003) we thought it might 
2 the Keel 25 
"which the incident 4 * 72 
, bounding from it, | 
+ "And this we orig mig 
not (as is uſual) in an 
room, where (by reaſon "of the difficulty of 


litien not of per- 


notice) but of 


fame 


1 bring eee 


vers other circumſtances cy cope T7 


nts of 7 c as. 8 that if, 
. you ng, 7 on them, 
uy LS Le lo did 


03 


"EXPERIMENT. 1 


HE triangular priſmatical glaſs being the 

inſtrument, upon whoſe we may 

e moſt cominodiouſly ſpeculate the nature of 

that of others 

uſeful to ob- 

reflections and refradtions, 
c duffer in re- 


e 


| b enlightened 


© EET 


iſe) even the curious have left 
particulars unheeded, which may in a Conve- 


at pee be eli taken notice of; but in a 


Where by placing the glaſs in 
a convenient poſture, the various Keds and 


kappa may be diſtin&tly obſerved ; ou 
I 


and hich they are, tar, a n he hodic, ta dies 
W are, tnat, * 
inate them, do pajn cher the þ 

iris. In . 
the abovementioned darkened room, make ob- 
ſervation of no leſs than four reflections, and 
three refractions, that were afforded us by the 
and thought, that, notwi 

t was taught us by the rules of cat 
ichs and dioprricks, it would not be amiſs to 
find alſo, by hiding ſometimes one part of the 
priſm, and ſometimes another, an —.— 
where the light or colour vaniſhed 

by which reflection and by which 


each of — — — a Waere 
— m, or the 
red clther ſincere: — gpm — 


— —„-—-— — 
bo intelligible to deliver this'in words, I have 
thoyght fit to refer you-to'the apriexed ſchergey 
where the pron wee mtg de 
at one view taken notice of. as, 


EXA v. 


Ko nl whether your will think it” * 
conſiderable to annex this experiment, 
that we obſerved in a room not darkened, chat 

che priſmatical iris (if I may ſo call ir) might 
1 reflected without lofing any of its ſeyerat- 
colours (for we now conſider 1 not their order) 
not only from a plan Tooking-glafs and from 

the calm ſurface of fair water, 
concave looking · glaſs; and that ion did 
8 7 5 — 4 oſe colours as reflection. For 
help of u large (double conyex) burn- 
ig through which we refracted the ſun- 
beams, we found, that one pait of the iris 
might de made to: either beyond, or on 
this ſide of the r parts of the ſame iris; 

but yet the ſame vivid colours would appear in 

the diſplaced part (if 1 may fo term it) as in 
the other. To which I ſhall add, that hav- 
ing, by hiding the ſide of the priſin, l 
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to the ſun with an opacous thy ody, wherein on- 
y one ſmall hole was left for the light to 
rough, reduced the priſmatital iris (caft 
zpon white paper) into a very narrow compals, 
and looked upon it througha microſcope 3 the 
colours a red the fame as to kind, that they 
did to the naked eye. „ 


EXPERIMENT VI. 
T may afford matter of ſpeculation to the 
inquiſſtive, ſuch as you, Pyrophilus, that as 
he colouts of outward objects brought in- 
to 4 darkened room do ſo much de 
their vſibiliey upon the dimncks 
they ate there beheld by, that the ordinary 
2 of the day being freely let in upon them, 
er d 


they 1 z ſo our trials have 
informed * at as to the _ gry 5 iris 
painted or floor by the beams of the ſun 


for 


trajected thotough a triangular glaſs, though 
the colours of it appear very vivid even at 
noon-day, and in ſhun-ſhiny weather, yet by 


a more powerful light they may be made to 
2 For having ſometimes, (in pro- 
ſecutſon of fotrie conjectures of mine not no to 
be inſiſted on) taken a large metalline con- 
cave ſpeculum, and with it caſt the converging 
beams of the ſun upon a priſmatical iris, whi 

I had” cauſed to be projected upon the floor, 
I found, that the over-powerful light made the 
colours of the iris diſappear. And if 1 fo re- 
flected the light, as that it croſſed but the mid- 
dle of the iris, in that part only the colours 
vaniſhed or were made inviſible ; thoſe mip 
of the iris, that were on the right and left hand 
of the reflected light (which ſeemed to divide 


them, and cut the iris aſunder) continuing to 


exhibir the fame colours as before. But upon 
this we muſt not now ſtay to ſpeculate. 


EXPERIMENT VIL 
"Have ſometimes thought it worth while 
to take notice, whether or no the ohe 

of opacous bodies might not to the eye 

ſomewhat 9 ed 0e only by the 9 54 

ſttion of the ſuperficial parts of the bodies 

themſclyes, and by 9 of che eye in 
reference to the object and the light, (for theſe 
things are notorious enough ;) but according 
alſo to the nature of the lucid body, that ſhines, 
them. And I remember, that in proſe- 
tion of this curiolity, I obſerved a manifeſt 
ifference in ſome kinds of coloured bodies 
looked on by day-light, and afterwards by the 
light of the moon, either directly falling on 
them, or reflected upon them from a concave 
looking-glaſs. But not finding at preſent, in 
collections about colours, any thing ſet down 
of this Kind, I ſhall, till I have opportunity to 
repeat them, content my ſelf to add what I find 
regiſtered concerning, colours looked on by 
candle-light, in regard that not only the expe- 
riment is more eaſy to be repeated, but the ob- 
2 being the ſame ſorts of coloured. paper 
ly mentioned,' the collation of the two expe- 
riments may help to make the conjectures they 
will ſuggeſt ſomewhat the leſs uncertain. 


f the light upon 


Wir a few days of the time above men- 
tioned, divers ſheets of coloured paper, that 
had been looked upon before in the fin-hine, 
were pomp _—_ — N the light of a 
tetty big candle (Muffed 3) and the chan 
— 2 oe theſe/: * 
Tux yellow ſeemed much fainter than 
in the day, and inclinable to a pale ſtraw- 
colour. / | 

Tux red ſeemed little changed; but ſeem- 
ed to reflect light more ſtrongly than any other 
colour, (for white was none of them.) 

A Farr deep green looked upon by it ſelf, 
ſeemed to be a dark blue: but being looked 
together with a dark blue, appeared 
greeniſh ; and beheld together with a yellow, 
ap more blue than at firſt. | 

HE blue looked more like a deep pur- 
Fe or murray, than it had done in the day- 
1gnt.. - 


Tux purple ſeemed very little altered. 
Tux red looked upon with the yellow 


made the yellow look almoſt like brown cap- 


per. 
Fee B. Tur caution ſubjoined to the third 
experiment is alſo applicable to this. | 


EXPERIMENT VIII. 


UT here I muſt not omit to ſabjoin, that 
to ſatisfy our ſelves, whether or no the 
hght of a candle were not made unſincete, and 
as it were tinged with a yellow colour, by the 
admixtion of the corpuſcles it aſſumes from its 
fuel; we xo 7 rr ourfelves with what 
pears to n e, bur taking a pre 
chick rod or eylinde? (for thin hs Full 


not ſerve the turn) of deep blue glaſs, and 


looking upon the candle*s flame at a convenient 
diſtance through it, we perceived, as we ex- 
pected, the flame to look green: which, as 


we often note, is the colour wont to emerge 


from the compoſition of opacous bodies, which 
were apart one of them / and the other 
yellow. And this perchance may be the main 
_— of * which ſome obſerve, that a ſheet 
of very white paper being looked u by 
candle tight, 1 B hoe eaſy 1 firſt to Acer it 
from a light yellow or lemon colour; white 
bodies (as we have elſewere obſerved) having 
more than thoſe, that are otherwiſe coloured, 
of a ſpecular nature; in regard that though 
they exhibit not “ unleſs they be poliſhed) the 
ſhape of the luminary, that ſhines on them, yet 
they reflect its light more ſincere and un- 
troubled, by either ſhades or refractions, than 
bodies of other colours, (as blue, or green, or 
yellow, or the like.) 


EXPERIMENT. N. 


E took a leaf of ſuch foliated gold, as 

apothecaries are wont to gild their pills 
with; and with the edge of a knife, (lightly 
moiſtened by drawing, it over the ſurface of the 
tongue, and afterwards) laid upon the edge 
of the gold leaf, we fo faſtened it to the knife, 
that being held againſt the light, it continued 
extended like a little flag. This leaf being held 


3 very 


43 


Monardes 
lib. ſanplic. 
ex = _ 


= 25 


77 in his regie 


| rey neat 20d green, th, ahe habe, | 
only 3 
ſieye, or a piece 


„ot à love-hood 
OT 1, ap 


* ow, and 

ified, Ar _- Rene no.more a 
golden colour, but a greeniſh blue. And. for 
others ſatisfaction, we did in the night look 
upon a candle through ſuch a leaf of gold: and 
by trying the effect of ſeveral proportions. of 
diſtance betwixt the leaf, the eye and the light, 
ſuch a poſition, for the 


but the ag gh 


we quickly hit upon 


leaf of gold, as that, the flame, looked on 


through it, appeared of a. greeniſh blue, as 
we have ſeen - the day-time, The like expe- 


riment tried with. a LAT of ue N 
well. N : | 4 4 


| 


EXPERIMENT, *. 


E have have. ſometimes taugd. i in bh 
| ſhops of our druggiſts a 1 2 wood, 
which is there called bs num . en be- 


formidable diſeaſe. 
have met with of this 1 — is given us * 
Nicolaus experienced Monargdes in theſe Words: Nobis, 


ſays he, Nova Hip mir quoddam ligni genus 
craſſum & enode, cujus uſus jam ee 


difficultates ac 
bac ratione; lignum aſſulatim & minutim con- 
ciſam in limpidiſima aqua Fontana maceratur, 


+ ea relinguitur, donec agua 4 bibentibus ab. 
ſumpta ft; dimidis hora poſt injeFum | 
aqua Erler colorem contrabit, qui_ſen/im_in- 


g 0 ; temporgs P tamet/i lig- 


ſingularity of it, may give no {mall aſſiſtance 
to an attentive conſiderer towards the de- 
tection of the nature of colou.. The experi- 
ment, as we made it, is this: Take Lignum Ne- 
pbriticum, and with a knife cut it into thin 
lices ; put about a hand ful of theſe ices, in- 


to two, three or four nd of the pureſt 


ſpring water; let them infuſe there a night; 
but if you be in haſte, a much ſhorter time may 
ter into a 


ſaffice, Decant this impregnated 
clear glaſsphial ; and if you hold it directly be- 


tween the light and your eye, you ſhall ſee it 


wholly tincted, > (excepting the very top of the 
liquor, wherein you wilt ſometimes 1 
a ſky- coloured circle) with an almoſt golden 
colour, unleſs your infuſion have been made 
too ſtrong of the wood; for in that caſe it will 
againſt the light appear ſomewhat dark and 
reddiſh, and requires to be diluted by the ad- 
dition, 'of a4 convenient quantity of water. 
But if you hold this phial from the light, 
ſo that your eye be placed . the win- 


* 
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fectly. And thus far we have tried 92 


if then, e 


Tarn 


nibus ad renum vitia, & urine 
2 bon autem © 


dun ft. This wood, Pyrophiles, may 
aord us an experiment, which, beſides the t 


Part 2 


and the phial, the liquor will 

Nee of 7058 
. y. be lying on the out- 
fide. of the glas, will ſeem. to be very per- 


and found it to ſucceed even by the — 

of candles of the lize. If you ſo ho 
the phial over againſt your eyes, that it —4 
have a window | hy ſide of i & and a dark 
of the room before it and on the o- 
ther ſide, you ſhall ſee the liquor partly of 2 


jueiſh and partly of a 1 If turning 
your back to the wi vou pour out ſome. 
of the liquor towards "ihe hght and towards 
Rd it will ſeem at the coming out of 
the glaſs to be perfectiy ceruleous ; but w 
it_is fallen down a little, way, the "drops may. - 
5 partico * according as the beams of 
t do more or leſs fully penetrate and illu- 
War them. ou take s baſdn about half 
1. Dx ew ogy to i Ong 
ſi un-beams ſh ining into a ag Tom 
of the water may be nd by he 2 
beams of light, AN ths Yo Bow: 9 7070 
ned by de Thi e d of he ban, 
drop of our tincture, made 
ſomewhat FR both into the ſhaded and illu- 
minted parts of the water, you may by look- 
ing upon it from: ſeveral Places, and by a 
little.. agitation of the water, obſerve divers 
pleaſin Tas which were tedious to 
ize. * little of this tin- 
1 a . 76 4 » fo. .a5 the 
e may remain of ſome it, 12 
may perceive the neighbour 1 
partly of one N | . 


according to the mY} 0 — in reſe- 
rence to the light when it Jooks 7 them; 
6h if you pour off the liquor, the will 


yed of an almoſt yellow ll And if 
a [hong of paper with Ease of this liquor in it 
1 1. J in a window where the ſun- beams 
ine freely it, then if you turn your 
bl to the ſun and take a pen or ſome ſuch 
ſlender body, and hold it over - thwart betw-ixt 
the ſun and thi liquor, of Pans Taft > ene that 
the ſhadow projected 1 
liquor will not all of it e 
but in part a curiouſly coloured wt ; 1 5 
edge 75 which is next the body that makes 
its eng Umoſt of a lively alles colour, and 
remoter verge of a ceruleous one. | 
* THess and other phanomena, which I have 
obſerved in this delightful cnn divers 
of my. friends have looked upon nor without 
ſome wonder; and 1 remember an excellent o- 
cvliſt; finding by accident in à friends chamber 


a fine ial full of this liquor, which I had 
98 t friend, and having never heard an 
ng of the experiment, nor having any body 


near him, that could tell him what this ſtrange 
liquor might be, was a great while apprehen- 
ſive, as he preſently after told me, that ſome 
ſtrange new diſtemper was invading his eyes. 
AndI confeſs, that the unuſualneſs of the phæ- 
nomena made me very ſollicitous to find out 
the cauſe of this experiment z and though I 
am far from pretending to have found it, yet 
my inquiries have, I ſuppoſe, enabled me to 

give 


Il nen 
give ſuch hints, as may lead your greater 
Deo v9. the. diſcovery. of the cquſc of this 
wonder. And firſt finding that this .tinc- 
cure, if it, were too copious in the water, 
kept the colouts from being ſo lively, and 
their change from being ſo diſcernable, and 


finding alſo that the impregnating virtue of this 
wood did by its being frequently infuſed in new 
water by degrees decay; I conjectured that the 
tincture afforded. by the wood muſt proceed 
from ſome ſubtiler parts of it drawn forth by 
the water, which ſwimming to and fro in it 
did ſo modify the light, as to bn Oh and 
ſuch colours: and - becauſe., theſe ſubtile parts 
were fo calily ſoluble: even in cold Water, I 


concluded that they muſt abound with ſalts, 


and perhaps contain much of the eſſential ſalt, 
as the chymiſts call it, of the wood. And to 
try whether theſe ſubtile parts were volatile e- 


nough to be diſtilled, without the diſſolution 
of their texture, I carefully diſtilled ſome of 


the tincted liquor in very low veſſels, and the 
gentle heat of a lamp furnace; but found all 
that came over to be ag limpid and colourleſs 


as rock - water, and the liquor remaining in the 


2 ers y ceruleous, chat 88 67 
ired to be oppoſed to a very ſtrong light to 
— of any other colour. I took likewiſe 
x phial with ſpirit of wine, and a little ſalt of 
hartſhorn, and found that there was a certain 
proportion to be met with betwixt the liquor 
and the ſalt, which made the mixture fit to 
exhibit ſome little variety of colours not ob- 
ſervable in ordinary liquors, as it was variouſly 
directed in reference to the light and the eye; 
but this change of colour was very far ſhort 


from that which we had admired in our tinc- 


ture, But however, I ſuſpected that the ti 
ing particles did abound with ſuch ſalts, whoſe 
texture, and the colour ſpringing from it, 
would N be altered by piercing acid 
ſalts, which would in likelihood either make 
ſome diſſipation of their. parts, 
themſelves to the like bodies, and either way 


alter the colour exhibited by them; whereupon 


pouring into a ſmall phial, full of impregnated 
water, a very little ſpirit of vinegar, I found 
that, according to my expectation, the cerule- 
ous colour immediately vaniſhed, but was de- 
ceived in the expectation I had, that the gol- 
den colour would do fo too; for, which way 
ſoever I turned the phial, either to or from the 
light, I found the liquor to appear always of a 

ellowiſh colour and no other. Upon this I 
imagined that the acid ſalts of the vinegar hav- 
ing been able to deprive the liquor of its ceru- 
leous colour, a ſulphureous ſalt being of a con- 
trary nature, would be able to mortify the ſa- 
line particles of vinegar, and deſtroy their ef- 
fects; and accordingly having placed my ſelf 
betwixt the window, and the phial, and in- 
to the ſame liquor dropt a few drops of oil of 
tartar per deliguium, (as chymiſts call it) Job- 
ſerved with pleaſure, that immediately upon 
the diffuſion of this liquar, the impregnated 
water was reſtored to its, former ceruleous co- 
lour.z and this liquor of tartar being very pon- 
derous, and falling at firſt to the bottom of the 
Py it * eaſy to obſerve that for a little 

„ 


or aſſociate 


% 


- 
Ou. 


while the lower part of the liquor appeared 
very ceruleous,  whalſt all te re · 
tained 1ts former yellowneſs, which it immedi- 
ately loſt as ſoon as either agitation or time had 
made a competent diffuſion of the liquor of 
tartar through the body of the former tincture; 
and this reſtored liquor did, as it was looked 
upon againſt or from the light, exhibit the 


ſame phænomena as the tincted water did, be- 
fore either of the adventitious liquors was 
poured into it. Uta | 


\Havine made, Pyrophilus, divers trials 
upon this.nephritick wood, we found mention 
made of it by the induſtrious Jeſuit Kircherus, 
who having received a cup turned of it from 
the Mexican procurator of his ſociety, has pro- 


bably received alſo from him the information 


he gives us concerning that exotick plant; and 
therefore partly for that reaſon, and partly be- 
cauſe what he writes concerning it, does not 
perfectly agree with what we have delivered, 
we ſhall not ſcruple to acquaint you in his own 


words, with as much of what he writes con- 


cerning our wood, as is requiſite to our preſent 


purpaſe: Hoe loco (ſays he) neutiquam omit- Kircher. 
um duximus quoddam ligni candid Mexicani art. lag. 


genus, quod indigene Coalle &:Tlapazath vocant, = by 


quod eiſi experientia hucuſque non niſi caruleo a- Iib. i. 
quam colore tingere dotuerit, nos tamen continua part. 3. 


experientia invenimus id aquam in omne colorum 
genus transformare, quod merito cuipiam para- 
doxum videri poſſet ; ligni frutex grandis, ut 
atunt, non rarò in molem arboris excreſcit, trun- 
cus illius eſt craſſus, enodis, inſtar piri arboris, 
folia ciceris folits, aut rute haud abſimilia, flo- 
res exigui, oblongi, lutei & ſpicatim digeſti; eſt 
frigida & humida planta, licet parum recedat a 
medio temperamento. Hujus itaque deſcriptæ ar- 
boris lignum in poculum efformatum, aquam ei 

infuſam primo in aquam intenſe ceruleam, colore 


foris bugloſſe, tingit, & quo diutius in eo ſtete- 


rit, tanto intenfiorem colorem acquirit. Hare 
igitur aquam fi vitriæ ſphere infuderis, lucique 
expoſueris, ne ullum quidem cærulei coloris veſti- 
gium apparebit, — inſtar aque pure putæ fon- 
tane limpidam claramque aſpicientibus ſe præbe- 
Bit. Porro fi hanc phialam vitream verſus lo- 
cum magis umbroſum direxeris, totus humor gra- 
tiſſmum virorem referet ; fi adhuc umbraſioribus 
locis, ſubrubrum, & fic pro rerum objettarum 


conditione, mirum dictu, colorem mutabit; in 


tenebris vero vel in vaſe opaco paſita, cæruleum 
colorem ſuum reſumet. 
In this paſſage we may take notice of the 


following particulars. And firſt, he calls it a 


white Mexican wood, whereas (not to men- 
tion that Monardes informs us that it is brought 
out of Nova Hiſpania) the wood that we have 
met with in ſeveral places, and employed as 


Lignum Nephriticum, was not white, but for 


the moſt part of a much darker colour, not 
unlike that of the ſadder coloured wood of 
juniper. It is true, that Monardes himſelf 
alſo ſays, that the wood is white; and it is af- 


firmed, that the wood which is of a ſadder co- 
lour is adulterated by being imbued with the 
tincture of a vegetable, in whoſe decoction it is 
ſteeped. But having purpoſely inquired of the 
druggiſts, he per- 

emptorily 


eminenteſt of our Engli 
| N 


Vea more dilute of deep 
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bas deed” ſome of the faireſt round pieces of 
is'wood that I could meet ith in theſe parts, 
Had tatiity to rake notice chat in ohe or 
two of them it was che external part of the 
wood that was white, and the more inward part 
"in was of the other colour; the contrary of 


which would 'pro have ap if the 
preſent by rhe 


tiofied manner. And 1 have at 
a piece of ſuch wood, which for about an inch 
EAHA e e le eee aer; 
ruptly paſſes to the abovementi colour; 
and yet Ns ech, / the tincture it afforded 
us in water, appears to have its coloured part 
genuine enough : for as for the white part, it 
appears, upon trial of both at once, much Teſs 
_ enriched with the tingent property: | 
_ 'NzxT, whereas our author tells us, that the 
infuſion of this wood expoſed 
ligh t, looks like ſpring- water, in which, he 
afterwards adds, that there is no tincture to be 
ſeen in it; our obſetvation” and his agree not: 
for the Hquor which oppoſed to the darker 
Rand 2 room —_— a © he a con- 
yelle wiſh or reddiſh, according as ws. vewl 


it has been already ſaid, that the ceruleous co- 
lour was by acid falts aboliſhed, this yellowiſh 
one ſurvived without any confi 
tion, ſo that unleſs our author's words be ta- 
| ken in a very limited ſenſe, we muſt conclude, 
that either his memory miſinformed him, or 
that his white nephritick wood, and the ſad- 
der coloured one which we employed, were not 
altogether of the ſame nature. What he men- 
tions of the cup made of Lignum Nepbriticum, 
we have not had opportunity to try, not hav- 
ing been able to procure pieces of that wood 
great enough, and "otherwiſe fit to be turned 
into cups; but as for what he ſays in the title 
of his experiment, that this wood tinges the 
water with all ſorts of colours, that is much 
more than any of thoſe pieces of nephritick 
wood that we have hitherto employed, was able 
to make good ; the change of colours diſcern- 
able in a phial full of water, impregnated by 
any of them, as it is directed towards a place 
more lightſome or obſcure, being far from af- 
fording a variety anſwerable to ſo promiſing a 
title, And as for what he tells ns, that in the 
dark the infuſion of our wood will reſume a 
ceruleous colour, I wiſh he had informed us 
how he tried it. N 
Bor this brings into my mind, that havin 
ſometimes, for cunofity fake,” brought a — 
phial with a long neck filled with the tincture 
of Lignum Nephriticum into the darkened 
room already often mentioned, and holding it 
ſometimes in, ſometimes near the ſun-beams 
that entered at the hole, and ſometimes partly 
in them, and partly out of them, the glaſs be- 
ing held in ſeveral poſtures, and looked upon 
from ſeveral neighbouring parts of the room, 
diſcloſed a much greater variety of colours 
than in ordinary enlightened rooms it is wont to 


do; exhibiting, beſides the uſual colours, a 


red in ſome parts, and a-green in others, beſides 


to this experim 


in à phial to the 


n den, Whereas 


altera - 


and volatile ſalts of animal ſubſtances, and 


Part III. 
and odd triixtures of light and ſhade. * 
"Br all this you may Tee, Pwophites, the 
reaſonableneſs of what we elſewhere had-occa- 
on to mention, when we have divers times 
you, that it is uſeful to have new experi- 
ments tried over again, though they were, at 
firſt, made by knowing and candid men; ſuch 
reiterations of experiments cominonty(exhibir- 
l new phænomena, detecting ſome miſ- 
or hinting ſome truth, in refetence to 
them, that was not formerly taken notice of. 
And ſome of our friends have been pleaſed to 
think, that we have made no unuſeful addition 


indiſcriminately that abound with ſulphurcous 
ſalts (under which I comprehend the wrinous | 


Is T : e4 
- 


> 


A Corollaty of the TNT ExezrIMEnT. 


MIA this experiment, eye 
be as well uſeful as deligh 8 
us, that in the newly 


muſt mind yo 
mentioned obſervation, I have hinted to you 
a new and eaſy way of diſcovering in many li- 
quors (for I dare not ſuy. in all) whether it be 


an acid or ſulphureous falt, that is - 
nant z and that ſuch 2 
of great difficulty, and may frequently be of 
great uſe, he that is not a ſtranger to che va- 


rious properties and effects of ſalts, and of how 
t moment it is to be able to diſtinguiſh 


poſe I have a mind to try whether I conjecture 
aright, when I imagine that allom, though it 
be plainly a mixt body, does abound rather 
with acid than ſulphureous ſalt: To ſatisfy 


my felf herein, 1 turn my back to the light, 


and holding a ſmall phial full of the tincture of 
Lignum Nepbriticum, which, looked upon in 
that poſition, 3 ceruleous, T drop in- 
to it a little of a ſtrodg ſolution of allom 
made in fair water z*«#nd. finding upon the 
affuſion and ſhaking of this new liquor, that 
the blueneſs formerly conſpicuous on our tinc- 
ture does preſently yaniſh, I am thereby in- 
cited to ſuppaſe, that the ſalt predominant in 


Nin +10 wfEQOLOURS; 


allom/Blongs to the family of ſour ſalts. for we have ſeveral flat pieces of of the 
But if on the other ſide I have a mind to ex- thickneſs of ps of iu of 
; | of which being interpoſed;beowixt the eye and 
a clear light, appears of a colour, not 
much ry that of * moderate e of 
our but being ſo looked upon as that 
the beams 0 lde 2 not ſo NET, trajected 
through it. as reflected from it to the eye, that 
yellow ſaams to degenerate. into a pale blue, 
ſomewhat! like that of a turquoiſe. And that 
which may alſo. appear ſtrange, is this, that if 
in a certain poſture you hold one of theſe plates 
= Fat tie pe the horizon, ſo that the ſun- 
half of it, the other half 
| — cos you may ſee. that the part ſhined 
upon will be of a much diluter yellow than the 
ſhaded part, which will appear more ri 

= ne on and if 2 of the 
glaſs, o that it he not held dicular, byt 


' Vinegar, 
wofin blueneſs, ( 


which few 


ſerves 
"if 


jeRed through it a ſheet of white- per 
held near it, CESS with yellow, 10 
what > pa a red. but yet the pied 
oppoſe the ſun, that it may up- 
on paper p a mixed colour here and there 
| more i to yellow, and here and there 
nels by juſt fo vinegar as is re- more to blue. The other phenomena of this 
 romake that oalour vaniſh, the Jixivium add glaſs, I fear it would be ſcarce worth 
while to record; and therefore I ſhall rather ad- 
| vertiſe you, firſt, that in the ing of theſe 
riments with it, you muſt + that 
one of the ſides has either alone, or at leaſt prin- 
cipally, its ſuperficial diſpoſed to the re- 
flection of the blue colour above named, and 
reſtore that therefore you muſt have a care to keep 
that ſide neareſt a wh And next, that 
we have our ſelves made glaſſes not unfit to ex- 
 bibit an experiment not unlike that I have been 
ſpeaking of, by laying upon pieces of glaſs 
ſome very finely foliated ſilver, and giving it 
by degrees a much ſtronger fire than is requiſite 
or uſual for the tinging of glaſſes of other co- 
lours. And this experiment, not to mention 
that it was made without a furnace, in which 
artificers that paint glaſs are wont to be very 
curious, is the more conſiderable, becauſe, that 
though a ſkilful painter could not deny to me 
that it was with Giver he coloured his glaſſes 
yellow; yet he told me, that when to burn 
them (as they ſpeak) he lays on the plates of 
glaſs, nothing but a calx of ſilver calcined 
without corroſive liquors, and tempered with 
fair water, the plates are tinged of a fine yellow 
that looks of a golden colour, which part ſo- 
ever of it you turn to or from the light ; 
whereas (whether it be what an artificer would 


nant, our tinclure will enable ustoconjectre any 


which muſt be conceived very 
miſts have, which is here no 


ploying the filver crude that makes the diffe- 
very near of kin * the rw. Ares qua- rence) we have found more than once, that 


"0p of the tincture of — Nepbriticum; ſome pieces of glaſs prepared as we have 2 
* 


3 


ſhew you call over-doing, or burning, or elſe the im- 
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lated, 
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with one's — _— 
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gments, to ff ſuch? prepared materials 
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. colouis; 1 haſt be 
the 2 ariderfiood Il divers 'of the 
following: pers and particularly when I tell 
_ "you, ak e no in- 


conſiderabſe part 


a * 
ere ah inbtachingnt in e ts eddi wich il. : 


But I think I may eafily be cxeuſed? 


d not altogether paſs it by) if I reſtrain 
elf to tlle mak 


of a tranſſent mention 


'only-K6ifar forth, ! as tay Warrant me 
323 

y may lo call them) 
eee ol hom) 
Tit were feſult. For though painters can imi- 
bete the Hues not always the ſplendor) 
of thoſe almoſt *Hurnberlth Anag colours 
that are to be met with in the works Gf nature, 
and of art, I have not yet found; that to ex- 
hibig chis ſtrange variety chey nerd imploy any 
more than' white, and black; and red, and 
blue, and yellow theſe five —— com- 
-pounded, andi (if 1 guy ſe f 5 — 
pounded, being ſufficient to exhibit a variety 
and timber © 


ti: 


1 TOUTE "al; 0 


. | 


the light enough to make the 


colours, ſuch, as thoſe that are that an intenſe and moderate red 


part 11. 
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1 by: <a Tobi hood oo co. 
alſo give much light to · an inquirer | 
natur of colours, to know that 


not green, but i if not all 
— Fee kmpaſing hugh 


white paper.. nd 
thickneſs of the | | 
faint even/:when the fun was high; and ſhined 

forth clear, yet, we eaſily remedied that by 
the beams we caſt on them by 
means of a convex 
it macle the beams much converge, increaſed 


5 


through blue oa, Gate a 
did with 


colour very manifeſt 


— — e to _— * 2 — —— degrees of ſaffron, and 


ke dich «lint white" "mukes's omg. 
* ian 8 1 
N "Rep with an eye bf bine, N puple; 
and by theſe ſimple compoſitions ain com- 
pounded among thetnſelvrs, the ſxilful pain- 


ter can produce what kind of e6lour he pleaſes, ſubjoi 
many «more than we have yet f 
names for. But, as T intimatedd above, it is 


and a a great 


not my deſign 


to proſecute this ſubject. 


I thougzt it a unit to take ſome notice of it, . 


becauſe we may hereafter have occaſion to make 
uſe of what has been now dehvered, to illu- 
ſtrate the generation of imerinediate colours ; 
concerning which we maſt yet ſubjoin this 

caution, that to take the rules about the emer- 
rc) of colours fit to be relied upon, the 

cles whereof the pigments oonfiſt muſt 

** uch as do not deſtroy one another's texture; 
for in caſe they do, the produced colour may 

be very different from that which would reſult 

from the mixture of other harmleſs pigments 
of the 1 as * e r to 
— ere long. 


1 


held near at hand, the light 
nifeſtly tinged, but as if it had been reflected 


colours; that green and blue 
that 


- hich fore Latin writers call Pavoncer 3 ths 


that ] want proper words to expreſs - 


our and had not, when we made the 
trials, the of with a 
painter, who mi — 


eee tans wanted. 
I Know! not whether it will be requi 


| having 
or five dem a them 29 the ſun, 
and caſt the reflected beams upon white paper 
not ma- 


. ——— gies, 
only that reflected from 

there ſtained with the ſame colour, as if thoſe 
beams were not all reflected from the ſi - 
ficial, but ſome fromthe internal parts e 
2 
that a ſkilful; trace nan, who makes ſuch 
coloured glaſs, tolchane, — — the red 
pigment was hun perficia pene- 
trated to the very midſt of the plate. But for 


further ſatisfaction, 9 3 


ins +10 if COLOURS, 


to foliate thoſe plates, and ſo turn them 
into looking-glafſes, we foliated a plate of 
- Muſcovy glaſs, and then laying on it a little 
- tranſparent yarniſh of a colour, we ex- 
poſed ir to the ſun-beams, ſo as to caſt them 
1 a body fit to receive them; on which the 
reflected appearing, as we expected, 
ellow, W that . from the 
ſpecular part of the ſelenitis, it was tinged in 
its return with the colour of the tranſparent'var- 


EXPERIMENT XIV 


F TER what we have ſaid of the com- 
A poſition of colours, it will now be ſea- 
le to annex ſome experiments that we 
. made in favour of thoſe colours, that are taught 
in the ſchools not to be real, but only t 
and fantaſtical ; for we found by trials, that 
theſe colours might be com ed, both with 
true and ſtable colours, anc 1 
as well as unqueſtionably genuine 
colours, and that the colours reſulting 
ſuch compoſitions, would reſpectively deſerve 


Fon firſt, having by the trajection of the 
ſun- beams through a priſm thrown an iris 
on the floor, I fo that by placing a blue 


"glaſs at a convenient diſtance betwixt the 
priſm and the iris, that part of the iris that 
was before yellow, 7 be — — r 
green, though not of a green, but of one 
more dilute and yellowith. And it ſeems not 
im e, that the narrow greeniſh liſt (if I 
may ſo call it) that is wont to be ſeen between 
The yellow and blue parts of the iris, is made 


22 confuſion of thoſe two bordering co- perinducti 


fry E 
Nxxr, I found, that though the want of a 
ſufficient livelineſs in either of the compound- 
ing colours, or a light error in the manner of 
making the following trials, ' was enough to 
render ſome of them unſucceſsful, yet, when 
all neceſſary circumſtances were duly obſer- 
ved, the event was anſwerable to our ex- 
pectation and deſire. | | 
AnD (as I formerly noted) that red and 

blue com a purple, ſo I could produce 
this laſt named colour, by caſting at ſome di- 
ſtance from the glaſs the blue part of the priſ- 
matical iris (as I think it may be called for di- 
ſtinction ſake) upon a lively red, (or elſe the 

riment ſucceeds not ſo well.) And I remem- 
ber, that ſometimes when I tried this upon a 
piece of red cloth, that part of the iris which 
would have been blue, (as I tried by covering 
that partofthe cloth with a piece of white paper) 
and compounded with the red, wherewith the 
cloth was imbued before, appeared of a fair 
purple, did, when I came to view it near at 

» look very oddly, as if there were ſome 
ſtrange reflection or refraction, or both, made 
in the hairs of which that cloth was com- 
poſed. 

Cas rm likewiſe the priſmatical iris upon 

a very vivid blue, I found that part of it, 
which would elſe have been the yellow, ap- 
Pay groan. (Another ſomewhat differing trial, 

or. II. 


green colour in that part 
iris, that before was yellow, or blue z and fre- 
N that in one of 
2 the 


— — — 
purple, which we can y or recom- 
poſe at pleaſure, by ſevering and re · approach- 


and yet fit to confirm this, you will find in 
the fifteenth riment. 5 
Bur it may ſeem ſome what more _ that 
though the | 7 29 rg iris being made by the 
refraction of light through a body that has no 
colour at all, muſt, according to the doctrine 
of the ſchools, conſiſt of as purely emphatical 
colours as may be, yet even theſe may be com- 
ed with one another, as well as real co- 
rs in the groſſeſt pigments. For I took at 


once two triangular glaſſes, and one of them 
being 


kept fixt in the ſame poſture, that the 
iris it p on the floor might not waver, 
F caſt on the ſame floor another iris with the o- 
ther priſm, and ing it to and fro to bring 


what part of the ſecond iris I pleaſed, to fall 


upon what part of the firſt I thought fit, we 
did ſometimes (for a ſmall error ſuffices to 
hinder the ſucceſs) obtain by this means a 
of the more ſtable 


the red parts of 
to produce a love- 


iris*'s made the blue 


two iris's. 


” 


EXPERIMENT XV. 


ing the edges of 
O* this occaſion, Pyrophilus, I ſhall add, 
that finding the glaſs priſm to be the 
uſefulleft inſtrument men have yet employed 
about the contemplation of colours, and con- 
ſidering that priſms, hitherto in uſe, are made 
of laſs tranſparent and colourleſs, I thought it 
would not be amiſs to try, what the ſu- 
1 ion of a colour, without the deſtruc- 


tion of the diaphaneity, would produce in the 
colours exhibited by the priſm. But bei 
unable oy procure one to be made of col 

laſs, fearing alſo that if it were not care- 


made, the thickneſs of it would render 


it too o I endeavoured to ſubſtitute one 


made of clarified roſin, or of turpentine brought 


(as I elſewhere teach) to the conſiſtence of a 
tranſparent gum. But though theſe endea- 
vours were not wholly loſt, yet we found it ſo 
difficult to give theſe materials their true ſhape, 
that we choſe rather to varniſh over an ordi- 
nary priſm with ſome of thoſe few pigments 
that are to be had tranſparent'; as accordingly 
we did firſt with yellow, and then with red, or 
rather crimſon, made with lake tempered with 
a convenient oil ; and the event was, that for 
want of good tranſparent colours (of which you 
know there are but very few) both the nee 
and the red made the glg ſo opacous, (though 
the pigment were laid on but upon two ſides 
of the glaſs, no more being abſolutely neceſ- 
ſary) that unleſs I looked upon an enlightened 
window, or the flame of a candle, or ſome 
other luminous or very vivid object, I could 
ſcarce diſcern any colours at all, eſpecially when 
the glaſs was covered with red, But when I 
did look on ſuch objects, it appeared (as I ex- 
pected) that the colour of the pigment had 
vitiated or drowned ſome of thoſe which the 


priſm would, according to its wont, have exhi- 
| NPY 0 bited, 
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bited, and mi 
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2 — — 1 


of alight green. But, 


codipicuous, ap 
 Pyrapbilus, 


io the pigment. 
ſtances, did ſo. vary the of theſe 
trials, that till I can; procure ſmall. coloured 
priſms, or hollow onẽs that may be filled with 
_tinfted liquor, or obtain ſome; better pigments 
than: thoſe I was redueed to employ; hall for- 


bear to build any thing upon w — — 5 
b ol it, than 


n nnn. 
EXPER] IMENT XVI. 


ing of emphaticat:colours, vt mall. add 
dt we think mot unworthy your 


2 


— o be 1 and diſperſed into exha- 

lations, exhibit-'a con 
they loſe again, when they come to be recon- 
Joined into a liqyory as good ſpirit of nitre, or 


upon its account 


derbi of all 


of 2 
will va- 


vapours, the ſteam will a 
— re colour, W 


rein or deep ca 
niſtizwben th exdalatone come ef: . they 


formiof q liquor. v1; 01 
* Ab ne an lenk e half 
full of aqua furtis, or ſpirit of nitre, and half 
fult of nitrous ſteams procreding from it, you 
will tee the up 2 glaſs af the co- 
lour-freſbly — if through it you, look 
upon the light. But which is much more con- 
ſiderable I have trie that putting aqua for- 
tis in a long clear glaſa, and adding ai little cop - 
r or ſome ſuch open metal to it, to excite 
and fumes, the light trajected through 
T and caſt upon . — — _ 
paper, that appear o colour 
the: fumes when: directly looced upon, as 
if the light were as well tinged in its paſſage 
through theſe fumes, as it would have * 
paſſing through forme. glais or liquor 1 in whi 
the ſame colour was inherent. 
Fo which: F ſhall further add, this * 
ſometimes had the curioſity to obſerve whether 
the beams of the fun near the horizon, 
ed through a very red ſły, would not (though 
ſuch redneſſes are taken to be but 
colours): exhibic the like colour; I found that 
Nee 
oppoſite to the 
ſun; diſcloſed a manifeſt redneſs, as if they had 
8 through a coloured medium. 


EXPERIMENT XVI. 


E emergeney, - Pyrophiles, - of colours 


T* upon the coalition of the particles of 
I EEE of them of the co- 


objects, where the blue would elſe have been 
the nature of the Colours, 


and the degree of tranſpareney, or of darkneſs 
beſides 


divery other circum- 


: ND. here, 'Pyrophilus, ſince we are treat- 
| ur obſerva- mi 
tion: and not unſit to afford fomne'exercife: to 


For there are, ſome liquors 4 
though colouricls themſelves, when they 80 


icuous colour, which . 


appearance | 
Jars hxt nc — ants, if a 
| — the miaute parts of loft. co 


over one another. 


intimated) 


2 F 
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. do, what I could not if the 
— wa a med 2. — 
but the blue and yellow po 

* e 

of the one ma may noe be to9 unequal to 


the greater. We uſed with good fuck a 
2 — 2 


cloth being dyed blue + Hh of is 
by the yellow decoction of woud-wax or wood- 


— other, we dar ape worn wee 
4. AND you may remember, that we ob- 
ſerveda green to be produced, when in the ſame 
darkned room we looked at the hole at which 
alone the light entered, through the green and 
yellow «EY paper laid 


5. We 


2 1 


W found too, that the beats bf the fi 
tiajeted through two pieces of glaſs, 
. und the other yellow, kid over 
another, did upon a ſheet of white paper, 
were made to fall, extiibit a 


6. 1 Hort alſo, that you have not already 
t, What was ſo lately dafivercd, concern- 
the ion of x green, with a blue 
ellow ; of which moft authors would 


N — 
preſume, you may have yet freſh 
in our memory, what the fourtcenth eee 
—_—— exhib 
the help of a blu and yell. 


7. And I 


of a green, 
that were both of them emphatical. 5 
8. Wurzzzrort We will proceed to take 
notice, that we alſo deviſed à way of trying 
whether or no metalline ſolutions, though one 
of them at leaſt had its colour adventitious, by 
the mixture of tho menſtruum employed to 
diſſolve it, might not be mide to compound 
a green after the manner of other bodies. And 
though this ſeemed not eaſy to be perfortfied 
by reaſon of the difficulty of finding metalline 
ſblutions uf the colbur requiſite, | that would 
mix without precipitating each other; yet af- 
ter à while Having con ſidered the matter, the 
firſt trial afforded me the following expe- 
rimeht. I tot a high yellow folution of good 
gold in aqua made of aqua; fortis, and 
r weight of ff ＋ 
to thi a ion of a 9 
toe Adenin bf Gude r, (which I 
have elſeuhere taught to be readily diſſolvable 
1 urine.) And theſe two liquors, 
though at firſt they ſeemed a little to curdle one 
another, yet being thoroughly mingled by 
ſhaking, prefently, as had been con- 
jectured, united in to a tranſparent green li- 
quor, which continued fo for divers days, that 
I kept it in a ſumll wherein it was made, 
letting falt # little blackiſh powder to the 
bottom. The other | mena of this ex- 
periment belong not to this place, where it 
may ſuffice to take notice of the production of 
4 green; and chat che experiment was more 
than once rep with ſucceſs. 
ge Ap laſtly, to try whether this Way of 
| colours would hold even in in- 
ents actually melted by the violence of the 
fire, provided their texture were capable of 
ſafely enduring fuſion, we cauſed ſome blue 
and yellow ammel robe long and well wrought 
together in the flame of a lamp, which being 
ſtromgly and ĩneeſſuntiy blown on them, kept 
them in ſome degree of fuſion, and at length 


tfor the a une t requires ſome patience as 
well as ſkill) we obtained the ed ammel 
of a green colour 2 


- I Know not, Pyrophilus, whether it be 
worth while to acquaint you with the ways that 
eame into my thoughts, whereby in ſome mea- 
fire to explicate the flrſt of the mentioned ways 
of mak ing a green ; for I have ſometimes con- 
- jectured, that the mixture of the biſe and the 
orpiment produced a green by ſo altering the 


F 'COLOURS. 


ſuperficial 'aſperity, Which each of thofe ingre- 
diente had apart, thar the light incident on 


the mirtute was reflected with differing ſhades, 


as. to quantity, or order, or both, from thoſe 


of either of the ingredients, arid ſuch as the 
light is wont to be modified with, whien it re- 


fects from graſs, or leaves, or ſome of thoſe 
other bodies that we are wont to call green. 
And fotnetimes too T have doubted, whether 
the produced green might not, be partly at 


leaſt derived from this, that the beans that 


rebound from the, corpuſcles of the orpi- 
ment, giving one kind of ſtroke upon the 
retina, whoſe perception we call yellow, and 
the beams reflected from the corpuſcles of the 
biſe giving another ſtroke upon the ſame re- 
tina, like to objects that ate blue; the conti- 
guity and minuteneſs of theſe corpuſcles may 
make the appulſe of the reflected light fall up- 
- the ap on 3 ſo 1 ne a com _ 
e part they beat u as it were a phy- 
Beal point, they thay give a compounded 
ftroke, which may conſequently exhibit a com - 
ded and new kind of ſenſation : as we ſee 
that two ſtrings of a muſſcal inſtrument bein 
ſtruck together, making two noiſes that arrive 
at the ear at the ſame time as to ſenſe, yield a 
ſound differing from either of them, and as 
it were compounded of both; inſomuch that 
if they be diſcordantly tuned, though each of 
them ſtruck apart would yield a pleaſin ſound, 
et being ſtruck together they make but a 
= x troubleſome _ But this not be- 
ing ſo fit a place to proſecute ſpeculations, I 
ſhall not inſift, eirher upon theſe conjectures 
not any others, which the experiment we have 
been mentioning may have ſuggeſted to me. 
And I thaſl leave it to you, Pyrophilus, to de- 
rive what inſtruction you can from comparing 


together the various ways whereby a yellow 


and a blue can be made to compound a green: 
that which I now pretend to, being only to 


ſhew that the firſt of thoſe mentioned ways, 


(not to take at preſent notice of the reſt) does 

far better with our conjectures about co- 

tours; than either with the doctrine of the 

ſchook, or with that of the chymiſts, both 

which feem to be very much disfavoured 
it. 

Fo firſt, fince in the mixture of the two 
mentioned powders I could by the help of a 
very excellent microſcope (for ordinary ones 
will ſcarce ſerve the turn) diſcover that which 
ſeemed to the naked eye a green body, to be 
but a heap of diſtinct, though very ſmall 
= of yellow orpiment and blue biſe con- 

ſedly enough blended together, it ap 
that the coloured corpuſcles of either kind did 
each retain its own nature and colour; by 
which it may be gueſſed, what meer tranſ- 
poſition and juxtapoſition of minute and ſingly 


unchanged particles of matter can do to pro- 


duce a new colour, For that this local motion 
and new diſpoſition of the ſmall parts of the 
orpiment did intervene, is much more manifeſt 
than it is eaſy to explicate how they ſhould 
produce this new green, otherwiſe than by the 
new manner of their being put together, and 

conſequently 
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conſequently. their new diſpoſition to mo- 
dify the incident light, by reflecting it other- 
wiſe than they did before they were mingled 


together. | GA 
_ "SxconDLY, The green thus made, 


(if 1 may fo ſpeak) mechanically 4 


there is no pretence to derive it from I know 
not what incomprehenſible ſubſtantial - form, 
from which yet many would have us believe 
that. n flow ; nor does . 
thoug a an t not A Þ 
cal and yanid colour, ſeem to be ſuch an inhe- 
rent quality as they would have it, ſince not 
onlyeach part of the mixture remains unaltered 
in colour, and conſequently of a differing co- 
lour from the heap they compoſe z but it the 
eye be aſſiſted by a microſco 
better and more diſtinctly 


and yellow corpuſcles. 
"And in the third 5 
ther 8 7 5 or falt, or mercury has ta do in 
the production of this green; for neither the 


biſe nor the orpiment were indued with that co- 


lour before; and the bare juxtapoſition of the 
cotpuſcles of the two | 
upon each other, but might, if we had con- 


venient inſtruments, be ſeparated, unaltered, 


cannot, with any probability, be imagined ei- 
ther th iticreae 6 Aion ; 
poſtatical principles, of them ſoever 
che chymiſts are pleaſed to aſcribe colours;) nor 
does there here intervene ſo much as heat to 
afford them any colour to Fre that at leaſt 
there is made an extraverſion (as the Helmon- 
tiatis ſpeak) of the ſulphur, or of any of the 
two other ſuppoſed principles. But upon this 
experiment we have already reflected enough, 
if not more than enough for once. | 


EXPERIMENT XVII. 


UT here, Pyrophilus, I muſt advertiſe you, 

that *tis not yellow and every blue 
that, being mingled, will afford a green; for in 
caſe one of the ingredients do not act only as en- 
dowed with ſuch a colour, but as having a power 
to alter the texture of the corpuſcles of the 
other, ſo as to indiſpoſe them to reflect the 
light, as corpuſcles that exhibit a blue or a yel- 
low are wont. to reflect it; thee! t co 
may be not green, but ſuch as the change of 
texture in the corpuſcles of one or both of the 
d A qualifies them to ſhew forth: as for 
in 


ance, if you let fall a few drops of ſyrup of 
violets -upon a piece of white paper, though 
the ſyrup being ſpread will appear blue, yet 
mingling with it two or three drops of the late- 
ly mentioned ſolution of gold, I obtained not a 
green but a reddiſh mixture, which I expect- 
ed from the remaining power of the acid falts 
abounding in the ſolution, ſuch ſalts or ſaline 
ſpirits being wont, as we ſhall ſee anon, though 
weakened, ſo to work upon that ſyrup as to 


change it into a red or reddiſh colour. And to 
confirm that for which I alledge the former ex- 


periment, I ſhall add this other, that having 


made a very ſtrong and high-coloured ſolution 


of filings of copper with ſpirit of urine, though 


to diſcern things 
before it could, pl 
it ſees not a green body, but a heap of blue | 


I demand what ei- f 


wders that work not ti 


r | 
(to which 


the menſtruum ſeemed glutted with the metal, 
becauſe I put in ſo. much filings, that many of 
them remained for divers days undiſſolved at 
the bottom; yet having put three or four drops 
of ſyrup of violets upon white paper, I found 
that the deep blue ſolution proportionably 
mingled with this other blue liquor, did not 
make a blue mixture, but, as 1 d, a fair 
green, upon the account of the urinous ſalt that 


into reſt of the oil, or ſpiri 
that a colourleſs liquor may be made in a trice 
to exhibit variety of colours, and may loſe 


dim 80 f * — ES 
iminution of any of its hypoſtatical prin- 
ciples. And, by the way, *tis not unworthy 
our notice, that ome bodies, as well colourl 


acquires when tis 
* — as boys are 
wont to make 3 y with ; turpentine 
(though it have a colour deep enough of its 
own) may (by being blown into after a certain 
manner) be brought to afford bubbles adorned 
with variety of orient colours, which 

they vaniſh ſome while u 
bubbles, yet they in 
ways exhibit colours upon their ſuperficies, 


(th not always the in the ſame 

of — but varied according to the rf ar 
of the ſight, and the poſition of the eye) if 
their texture were durable enough. * 
ſeen one that was ſkilled at faſhioning glaſſes 
by the help of a lamp, blowing ſome of them 
ſo ſtrongly as to burſt them w it was 
found, that the tenacity of the Was | 
that before it broke, it ſuffered itſelf to be re- 
duced into films ſo extremely thin, that being 
kept clean they conſtantly ſhewed on their ſur- 
faces (but after the manner newly mentioned) 
the varying colours of the rain-bow, which 
were exceedingly vivid, as I had often oppor- 
tunity to obſerve in ſome, that I cauſed pur- 
poſely to be made, to keep by me. 6 

3 1 


ſomewhat glutinous by ſoap, 
blown into ſuch ſpherical bubb 
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ſ it ſhould be gbjected, that the above- 
9 — they are” drawn from tran 


y"appear not m_r_ 
cent to 2 75 have ſometimes | 
'and ſevetal* times tried; e 


niom of the chythiſts about co- 
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d to of all animal ſubſtances 1 hive uſed; as 
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7,AO Tx - af COLOU RS. 


*. 2 D that ar- 
the predominamt ſult do be of a nature re- 

In t to that of the tribe of acids. For, as 
that either ſpirit of ſalr, ot oil of vitri. 
, or aqua-fortis, br pen t of 3 of juice 
of lemons, or i ons acid liquors I have 
Nn will 
of a red, or at leaſt of '# reddiſh colour} 
ſo I have found; chat not only the volat ſalts 


irit of 
hartſhern of Wine, of ſal- arthioniack,o 
Sr. but alle all the alealizate ſalts I dire em. 
ployed; as the ſolution of ſalt of tartat, of pot- 
ales,” 2 wood aſhes, Tim 
Ge, will imm ately change the ve fyrup 
into 4 perfect green. And by the ſame way 
(to hint that upon the by / Lelſe where ſhow you, 
both the Changes that nature and time produce, 
in the more ſaline parts of ſotme bodies, may be 
diſcovered,” and alſo how even ſuch chymically 
prepared dodies, as belong. not either to the 


* yes pain kingdom, or to the tribe of alcalies, may 
W HARA have cher new and ſuperiaduced nature ſuoceſs- 
te e cite of the 8255 fully examined. In this place I ſhall only add, 
41 of it a A Her e Gf 1 that not alone the changing the 08 per of the 
means the change of 8 con- ſyrop requ requires, that the changi A 
ſpicustis and e be more ſtrong of the acid, or” pA of ſalt, 
in ſmaller; CORY and” onithis Jiquor let fal! that'is' predominant in it, thin is requiſite fot 
00 e ute drops of ſpirit" either of falt . the working upon the tincture of IAgnum ne- 
1 or alinoft any other eminently — Pbriticam ; but that in this alſo, the operation 
upon the mixture of theſe You bal of the formerly mentioned ſalts ur fy- 
= "the Hep Aion nd Ng Ss rec: — rup, « differs from their operation Iporbur tinc- 
tures ; chat in this liquor, if the cerulequs co- 


to 80 e 80 6 e 


dend the Mer, by ror wink, or "Juice Ae 

lemon, but Give” fly ſcribed the ef⸗ 
go Lt to forme pebul uality of thoſe two! 

1 7 as we Renate intimated) alm 4150 

It — turn ſyrup of violets red. But 

E thro let me add Fo 

has nor(that > Feb of) been hitherto obſery- 


ed, and has, When we firft 7 it them, 2 45 
red ſymething ſtränge, even ta, thoſe tk 
ave been ene! into the 85. of colours; 
namely, that f inſtead of ſpirit of falt, or that 
of vinegar, you drop upon the fyrup of violets 
a little oil of tartar. per 2 or the like 
quantity of ſolution of pot- and rub them 
rogether with your finger, you ſhall find the 


blue colour of the ſyrup turned in a moment 


into a perfect green; and the like ry 
farmed byWivers other licquors, as we may 2 
| e re 


374 


Amotation upox the Telentieth Exermritunr; 


Taz aſe of 1 we lately delivered con- 
cerning the way oß turning ſyrup of * violets 
red or green, may be this; that, though it be 
4 far more common and procurable liquor than 
the infuſion of 5 gephriticum, it may yet 
be eaſily ſubſtituted in its room, when we have 
a mind to examine, whether or no the ſalt pre- 
dominant in a liquor or other body, wherein 
it is looſe” and abundant,” belong to the tribe of 
acid falts or not. For if ſuch a body turn the 

rup of a red 8 le colour, it does 

the moſt part — e if 


it be a Uiſtilled liquor) to abound with acid 
Vol. II. 


lour be de 
ſtored by one that is either volatile, or lixiviate; 
whereas in ſyrup of violets, though one of theſe 


by an acid ſalt, it may be re- 


contrary ſalts will deſtroy the 'aftion of the 
other, pet neither of them will reſtore the fy- 
rup to ts native blue; but each of them will 
— le into the colour Which itſelf doth (if 
I may ſo ſpeak) affect, as we ſhall have occa- 
fron ew" in tlie notes on the twenty fifth 


F : 
| "EXPERIMENT XX1, 


IE RE is 4 weed, more known to plow- | 


men than beloved by them, whoſe flow- 


A yrup of vio- 


„Water, 
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from their colour are commonly called blue: Herbariſte 


bottles, and corn- weed from their growing are 
ac de e Theſe flowers, ſome ladies do, , 
the account of their lovely colour, think Cy 


ard the being 


wont 
0 call 

s plant 
anus 
candied, which when they are, vulgaris 


they will long retain ſo fair a colour, as males minor; 


them a very fine fallad in the winter, | But 1 
have ttied, that when they are freſhly gather- 
ed, they will afford a juice, which when new 
ly ex 7 (for in ſome caſes it will ſoon 
enou degenerate) affords a very deep and 
pleafant blue. Now, (to draw this to our pre- 
ſent ſcope) by dropping on this freſh . a 
little ſpirit of ſalt, (that eng the acid ſpirit 
I had'rhen at hand) it immediately turned (as 
I predicted) i into a red. And if inſtead of the 
ſour ſpirit, I mingled with it a little ſtrong ſo- 
lution of an alcalizate falt, it did preſently diſ- 
cloſe alovely green ; the ſame changes being, by 
thoſe differm ſorts of ſaline liquors, producible 
in this ata juice, = we lately A - to 

ave 
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be 
colour, the che precipi them, 
ed, when they. had, Jeif 
ded in the bottom. W | ſome- 
m 
re in this place, and in another, 1 have f di 


wn" you, that notwithſtanding its colour, 
And its bein obtainable from an acid men- 


ſtruum by n it is yet 

E e the ne Wipe 'f | | Rar $a | 

We. 1 HAT Sd ha of u. 
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3 ſeem ſome- 
t has never. conſidered 
* 44 ef benden that 
whereas the fume of ſulphur will, as we hare 
aid, whiten the les eren F roſes ; that — 


. 10 
8 90 — — 
ſhaped. like, bells, into a liquet, docs power- 
fully heighten the tinctute of red roſes, and 
make it more red and vivid, as we have caſily 
e) tried by putting ſame red-roſe leaves. that had 
been long dried (and ſo hatl loſt much of their 
colour) 6 ped Phil: of fair water,” For a 
whale, after the _affubon of a 'convenient quan- 
3 4p tity 


ape pry. 
Fg by this way 0 preparation mult 


*. # 


corpuſcular 
dou 
ſchools by airyaualities; but by real, th 
extremely 


* r 
Tax bodies, the moſt promiſing 


minuteneſs of its 


that in che 


re eee 
ſteepetl in, Yiſcovered u vrry freſh and 
colour. a De eos e Hig 
ae. a8 n 8715 490 THYT V1 
4 E XPERTMEN' g XXIV. | 
3 bs | * TY” | ++ dito 11. 
1 boſtrate, not only —— 
and of colours, but divers other parts of the 
philoſophy, as that 'explicates o- 
mac other things, not as” the 
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rs, and 


minwutebodies z2gexamine, howmac 

of the colourleſ liquor a very ſcmall partel ef 
a pigment may imbue with 4 diſcetnable c- 
lour. And though there be ſcurte any thing of 
eciſeneſs to be 
pteſumed, that (at ſeaſt) Tſhoukd be able to 
ſhow a much further ſubdiviſion of che parts of 
matter into viſible particles, than I have hither: 
to found taken notice of, and than moſt men 
would imagine q no bod, that I know of, hav- 
ing yet attempted to reduce this matter to any 


KA 
A e, mi to be the metals, 
ally gold, becauſe of the multitude and 
| parts; hic might be argued 
from the incom cloſeneſi of its texture: 
but though we tried a ſolution of gold made 
in aqua regia firſt, and then in rg yet 
in regard we were to determine pigment 
we employed, not by bulk, but weight, and 
becauſe alſo; that the yellow colour of gold is 
but a faint one in compariſon of the deep co- 
Jour of cochineal, we rather choſe this to make 
our trials with. But divers of theſe it 
will ſuffice to ſet down one, which was care. 
fully made in veſſels conveniently ſhaped, (and 
nce of a witneſs, and an aſſi- 
ſtant ʒ) the ſum whereof I find among my Ad- 
ver ſaria, regiſtered in the following words. To 
which I ſhall only premiſe, (to l the won- 
der of ſo ſtrange a diffuſion of the pigment) 
that cochineal will be better diſſolved, and 
have its colour far more heightened by ſpirit 
of urine, than (I ſay not by common water, 
but) by rectified ſpirit of wine itſelf. 
Tux note I ſpoke of is this: [One grain of 
cochineal diffolved in a pretty tity of ſpi- 
rit of urine, and then diſſolved further by de- 
grees in fair water, imparted a diſcernable, 
though but a very faint colour, to about fix 
glaſs-fulls of water, each of them containing 


about forty, three ounces and a half, which a- 


mounts to above a hundred twenty- five thou- 
land times its own weight. 


EXPERIMENT XXV. 


'F T may afford a confiderable hint (Pyro- 

philus) to him, that would improve the art 
of dying, toknow what colours may 
be by the three ſeveral ſorts of ſalts 
already often mentioned, (ſome or other of 


which may be in quantity at reaſon- 
able rates) in the juices, decoctions, infuſions, 


and (in a word) the more ſoluble parts of ve- 


from ſuch trials, yet 


Betables. And, though the deſign of this dil. 
courſe'be the improvement of knowledge, not 
of trades ; yet titus much I ſhall not ſcruple to 


intimate here, that the blue liquors, mentioned 


in the twentieth, and one and twentieth ex- 


periments, are far from being the only vege- 
o_ ſubſtances upon whith"' acid, wrinous, 


yet if we let fall on ſome part 
ſpirit of ſalt, and 


diately turned that part of the thick juice or 
pulp, on Which it fell, into a lovely red, and 
the latter turned the other part of it into a de. 
lightful green.” Though Iwill not undertake, 
that thoſe colours in that ſubſtance fhall.not be 
much more orient than laſting; and though 
71. this iment may ſeem to be 

moſt the ſame with thoſe already delivered 


concerning ſyrup of violets, and the juice of 


blue - bottles, yet I think it not amiſs to take 
this occaſton to inform yeu, that this experi- 


ment reaches much farther than perhaps you 


yet imagine, and may be of good uſe to thoſe, 
whom it concerns to know how dying ſtuffs 
may be wrought upon by faline liquors. For, 
I have found this experiment to ſucceed in fo 
many various berries, flowers, bloſſoms, and 


other finer parts of vegetables, that neither 


my memory, nor my leiſure ſerves me to enu- 
a Heme? 6 And it is forriewhat ſurprizing 
to ſee, by how differingly-coloured flowers, ot 
bloſſoms, {for example) the paper being ſtained, 
will by an tid ſpirit be immediately turned 
ted, and by any alcaly or any ufinous ſpirit 
turned green; inſomuch that even the cruſhed 
bloſſoms of meſerion, (which I gathered in 
winter and froſty weather) and thoſe of peas, 
craſhed upon white paper, how ſoever 
their colours be from green, would in a moment 
paſs into a deep degree of that colour, upon 
the touch of an alcalizate liquor. To which 
let us add, that either of thoſe new pigments 
(if I may fo call them) may, by the affuſion of 
enough of à contrary liquor, be preſently 
changed from red into green, and from green 


into red : which obſervation will hold alſo ih 


ſyrup of violets, juices of blue-bottles, c. 


ANNOTATION. 


FTER what I have formerly delivered 
to evince that there are many inſtances, 
wherein new colours are produced or acquired 
by bodies, which chymiſts are wont to think 


| deſtitute of ſalt, or to whoſe change of colours 


no new acceſſion of ſaline particles does appear 
to contribute; I think we may ſafely enough 


acknowledge, that we have taken notice of ſo 


many changes made by the intervention of ſalts 
in = colours of 4 bodies, that it has 
leſſened our wonder, that though many chymiſts 
are wont to aſcribe the colours of ſuch bodies to 
their ſulphureous, and the reſt to their mercu · 
rial principle ; yet Paracelſus himſelf diret ts us 

| a in 
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ol 


3 yori 
8 


ras: omnium corpora. cognoſcer | 
e, u ant omnia cognojcat ſulphur *. pc os 
defidggat noviſſe calores, is [cientiam iforum petat 
8 fole gui ſeire, Wen 6s Pau ar- 


wm heg- + ] {hall have oceaGan.. to: note ere long. 


we pleaſe to conſider colours, not as philo- 
8 but as dyers, the concurrence of ſalts 
> meg on Rane) of — and 
eir —— —— jpg 
ſiderable, that we. —— 
much with Paracelſus 
ace (for I — — he uſes — 
ill of one mind) 2 bodies totheix 


FF 
red and green to be produced, the former, 
acid ſalts, the latter by ſalts not acid, in the ex- 


preſt juices df ſo many differing vegetable ſub- 
ſtances, that the obſervation, if purſued, may 


theſe exceptions, the chief « By I now remem- 
ber; are reducible to the Ie * 


EXPERIMENT XXVI. 


ND, (firſt) I thought fit 1 
13 of acid ſalts upon vegetable ſub- 
already and by their own na- 
. I made trial upon 
Fra _ clove-julyflowers, the clear expreſſed 
juice of the ſucculent berries of 2 Cervina, 
or buckthorn, (which I hdd long kept by me 
for the ſake of its deep CS red Nm 

| infufion of Brazil, and divers der — 
ſubſtances, on ſome of which — ou (as i 5 
often mentioned) upon white paper (which is 
ans to be yo * moſt e experi · 


n . But as for the 


though —— a 


4 " 


The Ex” = RAB N 22 o Part - 


mn be 


juices, and infuſions 


colour Le er ſo few at 
s i” 
a muſt leave Fonts find it out your 


—_—— 
to green. Nor 
turned by 


rup 
the ſolution of 3 _ to à much better, 
greener colour. Another 
ſort of red infuſions was by an alcaly not turned 
into a green, bug advanced into a crimſo — 
ly the lovely 


Ten into 


there were othen ſprts, 


is. en that readily 


paſted into 4 lovely green. di rs 1 
Aon Nen ar Here oF 
-BXPERTMENT. vn, _ 

k * J- 


Is 07.423 415-4 
8 MON other n which -we 
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thought likely to afford excepti 

eral . obſervation about the di 
changes of colours produced by acid and ſuſ- 
phureous falts,*wes thought fit to make trial 
upon the flowers of jaſmin, they both 
white as to colour, and eſteemed to be of 2 


more oily nature than other Where- 
2 parts omly of the 
rubbed them ſomewhat hard with 


my a piece of clean r, it 
— — ard r bal fork 
of ſalt, where with I moiſtened one part of it, 
any conſiderable operation upon it. But ſpirit 
of urine, and ſomewhat more y 2 
ſtrong alcalizate ſolution, did immediately turn 
the almoſt. colourleſs paper moiſtened by the 
Juice: of the jaſmin, not as thoſe liquors are 
wont to do, when put upon the juices of other 
flowers, of a good green, but of à deep, 
though ſomewhat greeniſh yellow; which ex- 
periment I did afterwards at ſeveral times re- 
peat with the like ſucceſs. But it ſeems not 
that a gteat degree of unctuouſneſs is neceſſary 
to the production of the like effects, for when 
4 tried the iment with the leaves of 
x aan rely white flowers that- appear abour 
of winter, and are commonly called 
kg ny the event was not much unlike 
that, which we have been. 1 mama 


ing. 


' 
EXPERIMENT XXVII. ; 


NOTHER fort of inſtances to ſhow 
how much changes of colours, effected by 
ſalts, depend upon the particular texture of the 
coloured bodies, has been afforded me hy ſe- 
veral yellow flowers, and other vegetables, as 
mary-gold leaves, early primroſes, freſn mad - 

reel Sc. For being rubbed white pa- 
pers till they imbued it with their colour, I 
und not, that by the addition of alcalizate 
liquors, nor yet by that of an urinous ſpirit, 
Grp woult be turned cither green or red: 4 
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did ſo acid i ſpirit as that of falt. conſiderabiy 22 to it was of à dark reddiſh co- 

alter their —— —— — lour, hy = = 0 ſpecks, and that this 

_ dilute it: On in ſome eatly primroſes it de- juice, by a'drop of a ftrong lixivium, was im- 

ed; the greateſt / part of the colour, and: mediarely turned into a greeniſh colour deep 

the almoſt white again! And enough ; by as much urinous ſpirit; into a co- 
madder alſo ed ſomething peculiar, and. lour much of kin to the former, though ſome- - 
very diſtexing from hat we haue neui men- what differing, and fainter ; and by a drop of 

tioned: for having gathered ſome roots of it, ſpirit. off ſalt, into à fine and lightſome red! 


and {whilſt they were recent) expreſſed upon 
white paper the yellow juice, an alcalizate ſo- 
lution dropt upon it did not turn it either 
green or white, but red. And the bruiſed 


alcalizate ſolution, exchanged alſo its yel-: 


whereas the red berry being in like manner 
rubbed upon paper, left on it a red colour, 
which waz very little altered by the acid ſpirit 
newly named, and by the urinous and lixiviate 
ſalts received changes of colour, differing from 


thelſe that had been juſt before produeed in the 


lowiſhneſs for a redn em. ark juice of the ripe blackberry. 3 
„„ I REMEMBER alſo, that though the infu- 
| fin admenition touching the four: prerading ſion of damaſk roſes would as well, though 
0 17 1 EXPERIMENTS, i + not ſo much, as that of red, be heighrened by 
abi) - za Me, 2 acid ſpirits to an intenſe degree of redneſs, and 


AVING thus (Lyrophilas) given you 


divers inſtances, to countenance. the ge- 
neral obſervation; delivered in the twenty fifth 


experiment, and divers ions whereby it 


ftry. For not remembring, at preſent many of 
thoſe- other trials, long ſince made to ſatisfy 
my ſelf about particulars, and not having now, 
the opportunity to 
my ſelf to have given you the hint, and the 
ways of proſecuting the ſearch. your ſelf; and 
only declare to you in general, that, as I have 
made many trials, unmentioned in this treatiſe, 
whoſe events were agreeable to thoſe mentioned 
in the twenty- fifth experiment, ſo: (to name 
now no other inſtances) what I have tried 
with acid and ſulphureous ſalts upon the pulp 
of juniper: berties, rubbed: upon white paper, 
inclines:me-+to_ think, that among that vaſt 
multitude, and ſtrange variety of plants that 
adorn the face of the earth, many o- 
ther vegetables may be found, on which ſuch 
menſtruums may not. have ſuch operations, as 
upon the juice of violets, peas-bloſſoms, &c. 
no nor upon any of thoſe three other ſorts of 
vegetables, that I have taken notice of in the 
three ſoregoing experiments : it ſufficiently 
appearing even by. theſe,” that the effects of a 
ſalt upon the juices of particular vegetables do 
very much depend upon their particular tex- 


EXPERIMENT XXIX. 


1 T may be of ſome uſe towards the diſcovery 
of the nature of theſe changes, hich the 
alimental juice receives in ſome vegetables, ac- 
cording” to the differing degrees of their ma- 
turity, and according to the differing kinds 
of plants of the ſame denomination, to obſerve 
what ion acid, urinous, and alcalizate 
ſalts will have upon the Juices of the ſeveral ſorts 
of the vegetable ſubſtances I have been men- 
To declare my meaning by an example; 
I took from the ſame cluſter one blackberry 
full ripe, and another that had not yet gone 
beyond a redneſs; and rubbing a piece of white 
paper, th the former, I obſerved that the 
oL. II. | 


excepti | 
ought to be limited; I muſtleave the further 
inquiry into theſe matters to your own indu-: 


repeat them, I muſt content 


by lixiviate ſalts be brought to a darkiſh 
green; yet having for trial's ſake taken a roſe, 
whoſe leaves, which were large and numerous, 
like thoſe of a Provence roſe, were perfectly 
yellow, though in a ſolution. of ſalt of tartar,* 
they afforded a green blueiſh tincture, yet I 
did not by an acid liquor obtain a red one; all 
that the ſaline ſpirit I employed performed, be- 
ing (if I much miſ- remember not) to dilute 


ſomewhat the yellowneſs of the leaves. I would, 


alſo have tried the tincture of yellow violets, 
but could ure none. And if I were in 
thoſe iſlands of Banda, which are made fa- 
mous as well as rich, by being the almoſt only 
place where cloves will proſper, I ſhould 
think it worth my curioſity to try, what ope- 
ration the three differing kinds of ſalts, I have 
ſo often mentioned, would have upon the juice 
of this ſpice, (expreſſed at the ſeveral ſeaſons 
of it) as it grows upon the tree. Since good 
authors inform us, (of what is remarkable) that 
theſe whether fruits, or rudiments of fruits, 
are at firſt white, afterward green, and then 
reddiſh, before they be beaten off the tree  at- 
ter which being-dried before they are put up, 
they grow blackiſh, as we ſee them. And one 
of the recenteſt Herbariſts informs us, that the 
flower grows upon the top of the clove itſelf, 
conſiſting of four ſinall leaves, like a cherry- 
bloſſom, but of an excellent blue. But (Pyro- 
philus) to return to our own obſervations, I 
ſhall add, that I the rather chuſe to mention to 
you an example drawn from roſes, becauſe that 
though I am apt to think, as I elſewhere ad- 
vertile, that ſomething may be gueſſed at a- 
bout ſome of the qualities of the 1 of vege⸗ 
tables, by the reſemblance or diſparity that we 
meet with in the changes made of their colours, 
by the operation of the ſame kinds of ſalts ; yet 
that thoſe" conjectures ſhould be very warily 
made, may appear, among other things, by 
the inſtance I have choſen to give in roſes. For 
though, (as I formerly told you) the dried 


leaves, both of the damaſk, and of red ones, give % pat 
a red tincture to water ſharpened with acid ſalts, kinſon 7h: 


yet the one ſort of leaves is known to have a 22 
19. 


cap 26. 


purgative faculty, and the other are often, and 

divers ways employed for binding. . 
Axp I alſo chuſe (Pyrephilus) to ſubjoin 

this twenty-ninth experiment to thoſe that pre- 


Q ccde 


9. 


— 


* 


- 


Ti 


- 


ſt, that you may nc 

cons, if in 

of che kinds formerly 

meet. with an-.cvent: 

what my relations may: 

And the ſecond, 

ted to diſoern, it 

notice of the particular 
vegetables 
uſe of. For, 
haſte and 


ae 


| a 
Rane, 1 hole ny 
ing out of this. obſervation 
reaſons I ſhall 
able to 1 
1 ir. Prbiy ag of the 
virtues o alrcady d) 
huckchorn berries, he owing ar- 
2s . ſeveral. ways 
handling the differ- 


g 
Y 


J 


| made 
thrie everal he ga» 
thered, that they are 

een, and & 85, which 
27 into ſome allum· water, bruiſed 
into allom. | ; ble fair yel-. 
low colour which painters uſe for their work, 
and ib edges of books, and 
leather-dreſſers to colour leather; as they uſe al- 


fo to make à green colour, called /ap-green, 
from the berries when they are being brui- 
Pt into 4 braſs or: copper kettle or pan, 


: 


up until it be dry, which is difſe 
wines but ſack (he affirms) is the hel ta preſerve 


the colour from ftaruing, (as they call it) that is, tri 


from des 


\ 


ing, and make it bold freſh the. longer. 
colour (whereof none, lays he, that 1 
can find bave mention but only Tragus) i- 
a 4 colour, wbich is made of the berries 
Ae te grew upon the bub until the middle 

4 x ovember, that ihey are ready to drop 


frem the tree. TY; 
Aud, I remember (Pyrephilus) chat I tried, 
with a ſucceſs that-pleaſed me well enough 
make fuch a kind of pigment, as the 
call. ſap- green, by a way not unlike that de- 
livered here by our author, but I cannot now 

5 thing relating to that matter | 
my! 

many 


papers. : And my trials were made 

ago, that I dare not — me · 

mary for circumſtances, but will rather tell you, 

that in à noted colour · ſnop I * them 

by queſtions to confeſs to me, that they made 

their ſap-green much after the ways by our Bota- 

niſt here mentioned. And on thisoccaſion I ſhall 

Cri belong ee ne FA Ee 
Itrictly belong to de, may | 

be mentioned here; namely, that I find by an 


1 to reflect or refract the ligh 
of enperimenta muſt not he leſt unmennoned, 
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143 


1 


8 
* 


* k 
— 0 , 


any ue or 9 of _ the falt. 
ur, or mercury of the matter 
3 
rinci to are 
nd. and incorruptible ; fo that the ef- 
fett ſeems to from hence, that the heat 


| to it, does in proces of ti 
its texture, a that the tranſpoſed x 


body 


0 - . p 
. 8 4% 
\ 4 
vv» a 
- Y * 4 


- 


d dea 


Nn mene en 


7 (Rey Tt hen mag ound not 


WER ed ons ard $66 eee 3A t there s ale trial any iy 
NP RR I .* Kut of * falphiy ( 1 
rn oy een m 2 ; 
da de QA deep 
ar Hour 4 


ſpirit of wine 


from. jalap, guaiacum, and levers] other ve" + EXPERIMENT. XXX. 
4 in che lalutipns a — Vr to proceed to the experiments [- was 


Jt 


ho Gd | about to deliver: Firſt, oil or ſpirit of 

pow” | in. © tine, though clear as fair water, being 

my miſts — has, in a ſhort time, afforded us a high red 

jog * a N : Ker tincture, chat ſome aftiſts* are pleaſed +l 
of ot] * the balfam of Saturn, which they very 


ay | 
— 


an excellent medicine in divers one- 


882 
Han 


8 


445 
5 


56 
8 


— in ſand by degrees of fire, giving at 
. a intenſe a heat as you well can in ſand; 
there will come over (if you have wrought 

l well) a volatile tincture of ſulphur, which may 

—— -probably | 

or without wine. ſhould h 

that I know an acid liq | 

ment will curn, ou of 

ted. Bur 

ve you 


22 


— 8 | | 
have tried, which ſpee remarkable cagugh 
d deſerve to be mentioned to you apart. 


EXPERIMENT _ u. 


ris 


qupr, if ic be well drawn, will, upon 2 little 
itation of the phial firſt unſtopped, (eſpecially 
it be held in a warmer hand) ſend forth a 


* 


4 


Wied 
344 
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"EXPERIMENT xxxv. 
ec wich aber an ounce of fair w- FJ HE. third and lat qxperiment 1 ſhall 
Exhibited po yell wiſhmeſs at all, hut a dow mention, to ſhe how prone bodies 
though Omewhat faint) pink or ca- abounding ia ſulphureous parts are to afford a 
and even when cochineal was by degrees red colour, is one, wherein by the operation of 
2 4 


15 


24 


25 
"4. 
wo 


5 


59 


. Exe ith @ck0 Wasa part III. 


= n a white or whitiſh' body, by the pame of Turnſol, our induſtrious Paris 
FEE ſhould be Al. yen in the account he gives of the Parkin- 

plant that bears it, tells us alſo, That the berries ©: Thes. 

when they are at their full naturity, have within OW. 


1 bl Tots 'S 


at a 


1% 1: e. OJ "i 
Ane 9% eons 


* XR * E MAN XXXVI. 
| xt 4 


TT UT, "on. .chis, coecaſion (Py 
| > oper eg WE many 


LEY Neri 
we have ſet own, e: 


Ty that is ſufficient boch to juſt 
city, and to ſhew what we intend 3 it not 
eſſential to the of a colour 0 be 
durable. For a leaf, that is ready 

and moulder into may have a true a y 


low, a awedgeof gold, which ſo obſtinately = 


reſiſts both time and fire. And the reaſon 
why I take occaſion from the former experiment 
to ſubjoin 


. 5 from the: oils. of vitriol, 
though it acquire a thicker conſiſtence 
chan either of the ingredients had, has quickly 
loſt its colour, turning in a very ſhort time in- 


is expoſed to the air : which laſt cir- 
 cumfinhee! therefore mention, —.— 
though it ſeem that this deg 
tion of colours may oft=times and in 3 
caſes fron dhe further abn. of the 
ſaline: corpuſcles, and. the other ingredients 
2 one another, yet in many caſes much of 
the quick change of colours — 
hs da as may be made probable by ſeveral 
reaſons: the firſt vhereof may be fetched from 


the newly recited example of the two oils 3 the 


next may be, that we have ſometimes obſerved 
long window - curtains of light colours to have 
that part of them, which was expoſed to the 
air, when the window was open of one colour, 
and the lower part, that was ſheltered from the 
air by the wall, of another colour: and the 
third argument may be fetched from divers 
obſervations, both others, and our own ; for 
of chat PR EW * in painrers ſhops, 


16543 £6 ot n #7 1 


found what I was inclined to 


this degenerati 
— from the 
red o ge juice upon a white glazed tile, 


this general advertiſement, is, that to 
I have ſeveral times obſerved, that the mixture | 
and of ani- 


don dirty grey, at leaſt in the ſuperficial parts, 


dem hefuieen the ve, lis and zl impara lernt.. 


or ſeed, a certain juice. or maiſt ure, which bei 
rubbed upon els . 4 * 2. 


an ex NN al ee AR one 

met with Vat] wi though in many Cir- 
cumſtances very differing ſervrs to prove | 
the ſame thing, For hasing taken _ the 

deeply red juice of buckthorw-iberries, which 

Ibogght of the man that uſes to ſell it to the 
apothecaries,/ to make their ſyrup: de: ſhina cer. 
vina;\ 1 let ſfome-afvir:drop upon a f 
white paper, and having left it there for many 
hours, till the paper was grown. dry again, 1 


that this juice was d 
kind 


ruteti — a. deep 
red to a greyiſni colour, which, 
in a great part of the ſtained paper, ſeemed not 
to have ſo muchas an 2 red: though a 
little ſpirit of ſalt or diſſo — — — 
-this unpleaſant colgur- (as formerly I told you 
it would change the not yet altered juice) into 
4'red or green. And to ſatisfy my ſelf, that 
on of colour did not 

deep. 


paper, I dropped ſome of 


and ſuffering it to dry on there, I found that 
even in that body, on wfiuich it could not ſoak, 
and by which it could not be w it ne- 
vertheleſs loſt its colour. And 'thele inſtances 
(Pyrophilus) I am the more careful to mention 
— that you may not be much ſurpriſed or 
, if you ſhould ſometimes, miſs of 
performing Ng and agr at | ellen —— 
have done in point of changing colours; ſince 
in theſe the over- ſight or neglect 
of ſuch little circumſtances, * 
would not be perhaps conſiderable, may 
caſion the mi g of à trial. "And 1 1 
was willing alſo to take this occafion of adver- 
tiſing you in the repeating of the experiments 
args par) in the 3 OI AL he 
Juices of v and other things prepared 
for your trials, as ſoon'as ever th they re" eh. 
leſt one or other of them grow leſs fit, if not 


quite unfit by delay; and to eſtimate the e- 


vent of trials by the that is — ay 
tly upon the due and ſufficient ap 
tion of 8 4 ſpeak) — 
in many caſes the effects mixtures may 
not be laſting, and the — produced colour 
may in a little time d But (Pyro 
philus) I forgot to add to the former obſervations. 
lately made about-vegetables,. a third of the 


ſame import, mode mineral ſubſtances, by 
telling you, that the better to ſatisfy a friend 
lar, I fometimes made, 
comjectures of mine, this 
uy experiment; 


or two in this 
n to ſome 


Ax: 


1 


1 Oo "af OL URS. 


experiment; that good flver | fame. of, it fall u TOI ,ad 
E era or two of an ſpirit, ſuch. a8 wir of c, 
Galt; upon the firſb drcanting of the liquor, the or aqua-fortis, vil y turn it into a 
remaining matter would be purely white 3 but . Whereas, if t bean 
afcer/ it had lain a whilc und6vered, that part of brazil in fair van and-drop a little fpirit 
a would not of ſalt or aqua-fortis into it, that my roy 
| its redneſs, and leave the kae of a yellow. 
(ſometimes pale) I might 55 175 

enough ſay on this occaſion, Na 

the caſe u little tele more attentively, ack nc 
notice, that the action of the acid ſpirit ſeems 


1H 
8 


] 
1 


| 
f 


+1 


upon the harders of! Nragte {api pro- 


4 


E 


we may have the like in England) a ſort 
w 


15 


hich digeſted for forne time with'a 
in | 


ty that they cannot but be as well con- 


of almoſt all bodies burned: in the 
our haſte"invites us to 
of "inquiring into the 
a And certainly, the reaſon bath W. 
the footy of eh differing; bodies are almoſt 


alr-; 


Part of vegetables 

of any other colour, and 
more di 
heats do ſo 


in digeſted menſtruums, not only ſulphureous, 
a5 ſpirit of wine, but ſaline,” as ſpirit of vins- 
gar, may be very well worth a ſerious i l. 
which Iſhall frre 
n kis Th cron friends, \. 


T8 "EXPERIMENT. "XXX. 


7 may ger, fornewhat -- ge, wat if 
122 the crimſon ſolation of cochineal, 
| of black cherries, and of ſome o- 

ther — that afford the like colour, 
(ich bocauſe many take but for a deep ged. 


we do with INMATES r ton 
an = 


* 4 4 late 
2 NI madder into red, 


Bur 1 I. 


as noforious'; ſuch as is the blackneſs 2 


ou exer- 7 f 


E: 
of them all black, wh — "oh cater - 
Sky (ot — than 4; 


concerns the place) 2 1 


uently in chymical operations 


"catheria redhefs than any other colour 


in both caſes but to weaken the colour of the | 


liquor on Which it falls. And fo though it 
deſtroy geꝗgeſs in the tincture of brazil, as well 


188 produce red in the tin&ure of cochineal, 
its Operations may be uniform enough, ſince as 
crimſon ſeems to he little elſe than a very deep 


red, with (perhaps) an eye of blue, ſo ſome 
8 
than con- 
ſeqventiy in a yellow ſeems wy 
er ht * Aud ROE: 
ptions and urinous eg 11 ben 
ed Fefe 
of moſt v will not 2 fey 
t avon of corhinenl and the 
n to crimſon, v hence thę ſpitit of 
ged them into 4 truer red 3 but w. 
ly og you). not only 5 5 
5 
fed infuſion of to a crimſon. 
w not whether it will gull pox be e 
lafer to derive. theſe changes from 
tures, than certain kinds of bodies ; and 


<7 


you 
pure will perhaps think it worth while, that I ſhould 


occaſion, that it may deſerve ſome 


| the juices of plants of ether of th two 
former colours. may (congruouſly enough to 


what has been juſt now noted) be turned red 


ſpiric of falt or aqua-fortis,| yet blue ſy 
les ſhould bach by 


allo tha ihe 


EXPERIMENT XXXVII. 


T would much contribute ts the hiſtory of 
colours, if chymiſts would in their labora- 
tories take a heedful notice, and give us a 
faithful account of the colours: obſerved in the 
ſteams of badies either ſublimed or diſtilled, 
and of the colours of thoſe productions of 


the 2 that are made up by the coalition of 


| cams. - As (for inſtance) we obſerve 
in the diſtilling of ſalt-petre, that at a 
certain ſraſon of operation, the body, 
— it ſeem either cryitalline, or white, 
affords very ted fumes : whereas though vitriol 
be green or blue, the ſpirit of it is obſerved to 
come over in whitiſh furnes, The like colour 
I have taken notice of in the fumes of ſeve- 
ral other concretes of differing colours, and 
natures, * 1 —_ with EE 


varied ten- 


61 


62 


ſomè 
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fires," And we -elſewthere note, that even 


ſodt, as black Se 
ceſvers with ſuch us White fumes, that 

E 7 to have had cheir inſides waſhed 
wi And no leſs - obſervable may be 
the diſtilled 3 iquors, into which ſuch fumes con- 


vepe, (for though we will not deny, that by 
{kill and care a reddiſh liquor may be 
from nitre) yet the common ſpirit of it, in 


A chbking ee which, ſtore of theſe red 
fumes are wont to 
| not to be at all red. And befides,” that 


"any 1 white; and, beſides alſo,” that as far 
as T have obſerved, moſt (for 1 ſay not all) of 
the empyreumatical oils of „and other 
concretes, are either of a deep red, or of 2 
colour between red and black; befides this, 1 
lay, it is very remarkable, that notwithſtand- 
that 


to be diſtilled 5 Jane; yet (as far at feaſt as 


vir common diſtillers experience "reacheth) 
all the waters and ſpirits that firſt come over 
Dy that way of diſti leave the colours of 


their concretes behind ra though indeed 
there be one or two not common 
taken notice of, whoſe diſtilled liquors I elſe- 
vrhere obſerve eo carry over the eincture of the 
concrete with them. And as in CD. 
d in ſublimations, it were worth while to 
55 og Blame nh 17 reference we 
0 't e orm 5 
2 I have in ſome Ad done eee 
glafles, that the collar of the ahrod: 
18 ſumes may be diſcerned ; for it may afford 
Naturaliſt good information to -oblerye the 
con or the differences betwixt the colours 
of r Nay nel and thoſe of the flowers 
they compoſe by their convention. For it is 
evident, {+ that theſe lowers do many of them, 
in point of colour, much differ, not only from 
ne another, but oft times from the concretes 
that afforded them. Thus, (not here to repeat 
What I formerly noted of the black ſoots of 


very differingly coloured bodies) though cam 


Phire and brimſtone afford flo wers much of 
their own colour, ſave that thoſe of brimſtone 
are wont to be a little paler, than the lumps that 

yielded” them; yet even of red bepzoin; that 
fublimed ſubſtance, which chymiſts call its 
flowers, is wont to be white or whitiſh. And 


to omit other inſtances, even one and the ſame 
black mineral, antimony, may be made to af- 


ford flowers, ſome of them red, and ſome grey, 
and, Which is more ſtrange, ſome of them 
— white. And it is the preſeription of 
gla-men by exquiſitely mingling a con- 
tion of brimſtone, ſal-armoniack, 
and . ; and fubliming them together, 
to-make a ſublimate df an excellent blue; and 
though having cauſed” the experiment to be 
made, we found the produced ſublimate to be 
far from being of a lovely colour, (as was pro- 
miſed) that here and there it ſeemed blueiſh, 
and at leaſt was of a colour differing enough 
from either of the 8 which is ſuffici- 
ent for our -preſent But a much 


liner colour 1s promiſed by E of the empi- 


3 Ry 27 


— lg ermma 
_etle mates. Riel! 


obtained ſometimes ſucceed ; for I remember, chat hav- 


over into the receiver, 


neither the ſpirit of vitriol, nor that of ſoot is upper part 
wh ter, which was not alone 


great vari variety of colours to be met with | 
wks herbs, flowers, and other bodies wont 


„ Will immediat 


| 'ricks,/ that ptetemnd! to ſecrets, who tell us, 
ſublirhed, CT. 


— 12 


ught I Know, i 


be of a good yellow, tbe 62 
mulate rubies, both in colour and 
And this ment may, for a 


ing in a ſmall bolt-hend ſublimed 
ſome powdered orpiment, we could in the 
75 imate diſcern here and 
reddift lines; though much of the 
part of the ſublimate conſiſted of a mat- 
purely yellow, but 
tranſparent almoſt like àa powder. And ve 
have alſo this way obtained a ſublimate, the 
lower part whereof it conſiſted not of 


though 
rubies, yet the ſmall pieces of it, which were 


were — mom 


| 
(where the aſcending fumes of bodies — 
colour from the bodies themſelves) 
might inderd eurich the hiſtory of 


colours, 
would rob me of too much of the little time! 


have to diſpatch what 1 * e 


ly - concerning them. are? Hus 


EXPERIMENT: XXXIX: 
AKE-the dried buds (of bloloms)of 


T W (which are com- 


Balauftiums;) pull off 
— Nadin leaves, and by à gentle ebullition 
of them in fair water, or by a competent in- 
fuſion of them in like water well heated, extract 
a faint reddiſh: tincture which, if the liquor be 
turbid, you may clarify it by filtrating it. In- 
to this, if yoù pour a little good ſpirit of u- 
rine, or ſome other ſpirit abounding in the 
like ſort of volatile ſaltꝭ the mixture will pre- 
ſently turn of | a'darkiſh green colour; but if 
inſtead of the forementioned liquor, you drop 
into the ſimple infuſion a little rectiſied ſpirit 
of ſea- ſalt, — — 

y grow more 
parent, but acquire a High redneſs like that 
Eick cher anne; which ſo ſuddenly acqui- 
red colour may as quickly be deſtroyed, and 
turned into a dirty blueiſn green, by the af- 
fuſloer of « ape. 1 of he _— 
PUNE ne ben | | 


ANNOTATION. 


ment may bring dme Tighe 
0 heroes ſome from a couple of 


other experichants, that I remember Thave mer 


with in the ingenious Gaſſendus*s 'animativer- 
ſions upon Epicurus's philoſophy, whilſt I was 
corny Wer the leaves of thoſe learned com- 
mentaries, (my eyes being too weak to ler me 


read ſuch voluminous books quite through ʒ) 


and I the leſs (notwithſtanding my con- 
trary cuſtom in this treatiſe) to ſet down! theſe 
experiments of another, becauſe I thalf a little 
improve the latter of them, and becauſe by 
comparing therewith that which T have laft ci- 
red, we VEINS to conjecture upon what 

account 


ſion 


a quan 
upon the 


| yed oil. of tartar: to 
I partly remember, and was 
Dead rs lately tranſcribed them. 
out of Gaſſendus his book, Which, I therefore 
add, becauſe I have not now that book at 
hand. And the LO of Gaſſendus in theſe 
experiments our friend affirms to be, to prove, 
of things not red a redneſs may be made 
y by mixture, and the varied poſition. of 
wherein the doctrine of that ſubtile phi- 
opher:dath .not-a little authorize what we 
formerly delivered ing the emer- 
and change of colours. - But the inſtan- 
that we have out of him ſet down, - ſeem 
to be the moſt eminent, that may be pro- 
of chis truth : tor. our next experiment 

ill ſhew the production of ſeveral colours gut 
liquors, | which have not any of them any 
colour, nor indeed any diſcernable one at 
- And; whereas though our author tells us, 
that there was no redneſs either in the wa- 
ter, or the leaves of ſenna, or the oil of tar- 
tar ; and though it be true, that the predo- 
than red, yet we have tried, that by ſteeping 
that plant a night even in cold water, it would 
ellow or reddiſh tincture 


2K 
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all. 


themſelves abound, and having taken off the 
tincture of ſenna, made only with fair water, 
before it grew to be reddiſh, and decanted it 
from the leaves, we could not perceive, . that 
by dropping ſome oil of tartar into it, that 
colour wWas conſiderable, t 
heightened into a redneſs, which might have 
been expected, if the particles of the oil did 
eminently co- operate, otherwiſe than we have 
e + N of this redneſs. 
Ap as for the iment with red- roſe 
leaves, the ſame thing may be alledged; for 
ve found that ſuch leaves, by bare infuſion for a 
night and day in fair water, did afford us a 
tincture bordering at leaſt upon redneſs; and 
x. being conſpicuous in the leaves 


© © WW 
— * 


that colour 
ISI LP 


to 


h it were a little 


be produ 


d, tar will not perform in this experiment what 
dil of vitriol do 

liquor is not ſo eaſily to be had, give me leave 
to advertiſe you, that the experiment will ſuc- 
ed .ceed, if inſtead of 35 you employ 


th : but becauſe this laſt named 


| er aqua foxtis. 
And though ſome trials of our own formerly 
made, and others eaſily deducible from what 
we have already delivered, about the different 


families and operations of ſalt, might enable us 


to preſent you an experiment upon red - roſe 


leaves, more accommodated to our author's 


purpoſe than that Which he hath given us; 
yet. ur reverence to ſo candid a philoſopher, 


d, invites us rather to improve his experiment, 


been, if inſtead of ql; 


than ſubſtitute another in its place. Take 
therefore of the tincture of red - roſe leaves, 
for with damaſk-roſe leaves the experiment 
ucceedeth-not well) made as before hath been 
taught with a little oil of vitriol, and a good 
quantity of fair water ; pour off this liquor into 
a. clear phial half filled with limpid water, till 
the water held againſt the light. have acquired 
a competent rednefs, without loſing its tranſ- 
parency z, into this tincture drop leiſurely a little 
good - ſpirit of urine, and ſhaking the phial, 
which you . muſt ſtill hold againſt the. light, 
you ſhall ſee. the red liquor immediately turned 
into 4 fine greeniſh blue, which colour was 
not to be found in any of the bodies, upon 
whoſe mixture it emerged : and this change is 
the ' more obſervable, becauſe in many bodies 
the degenerating of blue into red is uſual enough, 
but the turning of red into blue is very unfre- 
vent. If at every drop of ſpirit of urine youſhake 
vial containing the red tincture, you may 


delightfully obſerve a pretty variety of colours 


in the paſſage of that tincture from a red to a 

ue, and ſometimes we have this way hit up- 
on ſuch a liquor, as being looked upon againſt 
and from the light, did ſeem faintly to emulate 

e abovementioned tincture of Lignum Ne- 
2 25 And if you make the tincture of 
red- roſes very high, and, without diluting it 
with fair water, pour on the ſpirit of urine, 
you may have a blue ſo deep as to make the 


liquor o us ; but being dropt upon white 
? — 1 will ſoon diſcloſe itſelf. Alſo 


Dol made the red, and conſequently the 
blue tincture very tranſparent, and ſuffered it 
to reſt in a ſmall open phial for a day or two, 
we found, according to our conjecture, that 
not only the blue, but the red colour alſo vaniſh- 
ed ; the clear liquor being of a bright amber 
colour, at the bottom of which ſubſided a light, 
but copious feculency of almoſt the ſame co- 
lour, which ſeems to be nothing but the tinted 

of the roſe-leaves drawn out by the acid 
Fart of the oil of vitriol, and precipitated 
by the volatile ſalt of the ſpirit of urine : which 
makes it the more probable, that the redneſs 
drawn by the oil of vitriol, was at leaſt as well 
an extraction of the tinging parts of the roſes, 


as a production of redneſs. And laſtly, if yu 
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podies corroded by acid ſalts: ſo that the co- 
— our caſe ar Ho from the coalition of the 
mercurial particles with the ſaline ones, where- 
with they were formerly aſſociated; and with 
ſwim up down in the oil. Wherefore 
conſidering alſo, that very many of the effects 
of lixiviate li , upon the ſolutions of other 
bodies, may be deſtroyed by acid menſtruums, 
as I elſewhere more particularly declare, I con- 
cluded, that if I choſe a very potently acid li- 


quor, which by its inciſive power might undo 
gain-thoſe particles,” which" the other had by 


Precipitation aſſociated, into ſuch minute cor- 


again, 
: tly leave the liquor as colourleſs as 
before the precipitation was made. | 


Tuts, as I faid, Fyropbilus, ſeems to be 


the chymical reaſon of this experiment; that 
is ſuch a reaſon, as, ſuppoſing the truth of 
thoſe chymical notions I have elſewhere I hope 
evinced, wot give ſuch an account of the phe - 
nomena as NOUONS can 
but I both here and elſewhere uſe of this 
way of ſpeaking, to intimate that I am ſuffici- 
ently aware of the difference betwixt a chymi- 
cal explication of a phænomenon, and one that 
is truly phil ical or mechanical; as in our 
Preſent caſe, I tell you ſomething, when I tell 
you that the yellowneſs of the mercurial ſolu- 
tion, and the oil of tartar, is produced by the 
- precipitation occaſioned by the affuſion of the 
— of thoſe liquors, and that the deſtruction 
of the colour from the diſſipation of 
that curdled matter, whoſe texture is deſtroyed, 
and which is diſſolved into minute and inviſible 
particles by the y acid menſtruum : which 
15 the reaſon, why there remains no ſediment in 
the bottom, becauſe the infuſed oil takes it up, 
and reſolves it into hidden or inviſible parts, as 
water does falt or ſugar. But when I have 
told you all this, I am far from thinking 1 
have told all that ſuch an inquiſitive perſon as 
your ſelf would know: for I preſume you 
* deſire, bp way I, to _ = leaſt) why 

— he mercury, of the tartar, and 
of the acid ſalts convening together, ſnould 
make rather an orange colour than a red, or a 
blue, or a green. For it is not enough to ſay 
what I related a little before, that divers mer- 
curial ſolutions, though otherwiſe made, would 
yield a yellow precipitate, becauſe the queſtion 

ill recur ing them; and to give it a 
ſatisfactory anſwer, is, I freely acknowledge, 
more than I dare as yet pretend to. 

Bur to confirm my conjecture about the chy- 
mica] reaſon of our experiment, I may add, 
that as I have (viz. pag. 11. of this treatiſe) 
elſewhere (on another occaſion) told you, with 
faline liquors of another kind and nature than 
ſalt of . tartar, (namely, with ſpirit of urine, 


and liquors of kin to that) I can make the mer- 


cury precipitate out of the firſt ſimple ſolution 
quite of another colour than that hitherto men- 
' Uoned ; nay, if inſtead of altering the precipi- 
eating liquor, I altered the texture of the ſub- 


in ſuch a way as my notions about ſalt 
Vor. II. 


icles of the ſalt of tartar that 


ly us with: 


: kd 
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required, I could produce the ſame phænome- 
non. For having purpoſely ſublimed together 
equal parts (or thereabout) of ſal-armoniack 
and ſublimate, firſt diligently mixed, the aſ- 
cending flowers being diſſolved in fair water, 
and filtred, gave a ſolution limpid and colour- 
leſs, like that of the other ſublimates, and yet 
an alcaly dropped into this liquor did not turn 
it yellow but white. And upon the ſame 
eue we may with quickſilver, without the 

Ip of common ſublimate, prepare another 
fort of flowers diſſoluble in water without diſ- 
calouring it, with which I could likewiſe do 
what I newly mentioned ; to which I ſhall add, 


(hat poſſibly you will ſomewhat wonder at) 


that ſo much does the colour depend upon the 


texture reſulting from the convention of the ſe- 


veral ſorts of corpuſcles, that though, in our ex- 
| roo t, oil of vitriol deſtroys the yellow co- 
ur, yet with quickſilver and fair water, by 
the help of oil of vitriol alone, we may eaſily 
make a kind of precipitate of a fair and per- 
manent yellow, as you will ere long (in the 
experiment of this third part) 
ught. And I may further add, that I 
choſe oil of vitriol, not ſo much for any other 


bar why de as for its being, when it is 


ified, (which it is ſomewhat hazardous 
to bring it to be) not only devoid of colour 
and ill ſmells, but extremely ſtrong and inci- . 
five. For though common and undephlegma- 


ted aqua fortis will not perform the ſame thing 


well, yet that which is made exceeding ſtrong, 


by being carefully dephlegmed, will do it pret- 
ty well, though not ſo well as oil of vitriol ; 
which is ſo ſtrong, that even without rectifica- 
tion it may for a need be made uſe of, I will 


not here tell you what I have tried, that I may 


be able to deprive at pleaſure the precipitate 
that one of the ſulphureous liquors had made, 


by the copious affuſion of the other; becauſe 


I found, though this experiment is too tick- 
liſh to let me give a full account of it in few 


words, I ſhall therefore tell you, that it is not 


only for once, that the other above - mentioned 
experiment may be made, the ſame numerical 
parcels of liquor being ſtill employed in it. 
For after I have clarified the orange- coloured 
liquor, by the addition of as little of the oil 
of vitriol as will ſuffice to perform the effect, 
I can again at pleaſure reproduce the opacous 
colour, by the dropping in of freſh oil of tartar, 
and deſtroy it again by the re-affuſion of more 
of the acid menſtruum; and yet oftener, if I 
pleaſe, can I with theſe two contrariant liquors 
recall and diſperſe the colour, though by reaſon 
of the addition of ſo much new liquor, in refe- 
rence to the mercurial particles, the colour will 
at length appear more dilute and faint. 


An Improvement of the fortieth ExPERIMENT. 


ND, Pyrophilus,. to confirm yet further 
the notions that led me to think on the 
ropoſed experiment, I ſhall acquaint you with 

3 which, when I had conveniency, I have 

ſometimes added to it, and which has to the 

ſpectators ap little leſs odd than the firſt. 


And though becauſe the liquor, requiſite to 
make the trial —_—_ well, muſt be on pur- 


pole 


do but ſeldom annex this 
N _ it. 1 


q OS or white-wine, which are 


diſſolved, as was lately 
acid oil of vitriol. And. thoug 
phur yields a white precipi 
' miſts call 8 bb 


. cipitated antimon 


ny clear ſolution into a 
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a- new a while before, becauſe it 
retain its fitneſs for this work, 1 


will not 


ther z yet I ſhall tell you how I deviſed it, and 


dern yg . 


opportune place; 


having elſe where done it in an 


vherefore I ſhall now but need to take notice, 


that when this fu 
call it rather a 


ſulphur (not now to 


TY | 


irium, may be precipitated. out o 


liquors, and have in them, as I elfewhereſhew, 


an acid ſalt 3 and having found alſo by trial, 


that with other acid liquors I could precipi- 


tate out of lixiviate ſolvents fome other mi- 
neral concretions abounding with ſulphu 


reous 

of which fort is crude antimony z I con- 
cluded it to be eaſy to precipitate the antimony 
mentioned, with the 
h common ſul- 


tate, which the 92 
yellow 


colour, as well 1 


if made only by refrigeration and length of 
time. 


3 was eaſy A Fn 

experiment, that if you put into one gl 

of the freſhly impregnated and filtrated ſolution 

ee ee e 
mixture, (which I formerly 

Ws you how to make with a mercurial 


ſolution and oil of tartar) a few drops of oil 
of vitriol dropped 


into the laſt mentioned glaſs 
would, as I told you before, turn the deep 
low mixture into a clear liquor; whereas a 
Nen 9 ow ſame 
into the other glaſs, wor'l preſently (but 
wg hu ſome ill ſcent) turn the mode- 
deep yellow ſub- 
ſtance. But this, as I ſaid, ſucceeds not well, 

ou employ a lixivium that has but new- 

y dre antimony, and has not yet let it 
fall. But yet in 8 if your lixivi- 
um have been duly impregnated and well 
filtred after it is quite „it will for ſome 
days (perhaps much longer than I had occa- 
2 to try) retain antimony enough to exhibit, 
n the affuſion of the corroſive oil, as 3 


ſubſtan 
get Og ede 


experiment. 
Ang the XLth experiment, compared 
| with the Ab and XXth. 
\ HE knowledge of the diſtinction of 
ſalts which we have . whereby 
they are diſcriminated into acid, tile, or 


ment to the o- 
boil — you fra | 
but it will be no unwelcome cord 
but how deſervedly I ſhall not here examine, 


of crocus) is let fall 
1 


whether they 
ſalts, (under — r dtiſtinction ſalce, I com- 


other of theſe ſalmo· 


ae as they 


the p 


Part III. 
— (if I may for diſtinction ſake ſo call | 
ſalts of animal ſubſtances) amd 


——— 
in the part of it) that 1 


- _ 
whether any of them be ſo or not. For 


— — —— 


to ——— 


prehend all thoſe volatile dalts of mimui or vo- 
ther ſubſtances that are contraty- to acids) or 
to that of alcalies: For as well the one as the 
ſalts will reſtore 
the ceruleous colour to the tincture of Linam 


Nenbririrum, and turn that of ſyrup of violets 


— — rem, 
y e of thoſe. 
For being follicitous to find out ſome. ready 
ways of di the tribes of ch 
falts, I found that all thoſe I thought fit to 
make trial of, would, if they were of a lixiviute 
nature, make with. ſublimate diſſolved in fair 
water an orange tawny precipitate z whereas if 
were of an urinous nature, the itate 
would be white and milky. So that having 
always by me ſome ſyrup of viokts and ſome 
ſolution of ſublimate, I can by the help of che 
firſt of thoſe liquors diſcover in a trice, whether 
ſalt or ſaline body be of an 
acid nature or no, if it be, I need (you know) 
ire no further; but if it be not, I can very 
ily, and as readily diſtinguiſh between the 
9 9 by the white ot orange- 
colour that is immediately produced, by letting 
fall a few drops or grains. of the ſalt to be ex- 
amined, I akul of the lar flion of 
ſublimate. For example, it has been ſuppoſed 
by ſome eminently RR that when ſal 
a ns Sir 9 —— 
ced from it by the fite in cloſe vediels the vo- 
latile ſalt __ — abu (if the 
ration be ſki ) is but a more 
— and ſubtile ſort of ſal-armoniack, which, 
it is preſumed, this operation does but more 
exquiſitely purify than common ſolutions, fil- 


_— and coagulations. But this opinion thay 
other 


pres 4 1 tn be — —_— 
arguments, particular lately iver- 
ed method of diſtinguiſhing the tribes of ſalts. 
For the faline ſpirit of ſal-armoniack, as it is 
in many other manifeſt > nr like the 
ſpirit of urine, ſo like, it will in 4 tric 
. turn a 


into an excellent 
azure, and — the 


ution of a ſublimats 
yield a white precipitate z inſomuch that in moſt 


(forl ſay not all of the experiments) 9 
m 


aim only at ing a ſuddeh Whange of co- 
Jour, I 8 of fal- armoniack 
hen it is at hand, inftead of ſpirit of urine, 
indeed it Teens chiefly to eotifiſt {beſides the 
eb urs. fluid) of the vo- 

ile urinous ſalt (yet not excluding that of 
that abounds in the fal armeniack and is 


ated, and elogged, by the ope- 
ration of the alcali, that divides the ingredi- 
ents of ſal armoniack;, and retains that ſea-ſalt 
with it ſelf : e 

of exploration in that inquiry W 4 
— many motern Naturaliſts, Whether the 
rich pigment (which we have often had oc+ 


anſion do mention) belongs to the vegetable 


other tar, belong in reſpects, 


li from the ſea-falt wherewith it was jan 
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unco ſpitit. And, upon this ac- 
count, it was of the {ſpirit of oak (and the like 
£oncretes) Freed from its vinegar, that 1 ulſe- 
where told you; that I had not chen obſetved 
it (and I have repeated thy trial but 
e e 
1 Hem. this only en p4/- 
z for the chief thing 1 had to 7 40 wa 
this: That by the ſame way thay be examine 
and diſcovered divers changes that are pro- 
duced in bodies, either by nature only, or by 
art; either of them being able, by changing 
the texture of ſome concretes 1 could name, 
to qualify them to operate after a new manner 
upon the above mentioned ſyrup, or ſolution, 
or both: And by this means, to tell you that, 
upon the by, I have been able to diſcover, 
that there may be made bodies, which though 
they run per deligitiumy as readily as ſalt of tar- 
not to the family 


calies, much leſs to that of ſalſuginous or 


al 
rather Aae ad ſalts. Perhaps too, I may know 


irit of wine; and, as fat 
' thoſe chymical bils which ar- 
eſſential, did not (when I uſed them 


the ſeveral families of ſalts upon 

of violets red or _ 
ſublimate white 7 yellow; 
it thence be probably argued, 
that either —— aeftituts of ſalt; or have 
fuch as belongs not to either of the three grand 
families often alfeady mentioned. When I went 
to examine the ſpirit of oak; or of ſuch like 
forced over through a retort, I found 
this means amongſt others, that (as I elſe- 
where ſhow) thoſe 


turn 
tion 


and 
pena Por tot to 
t may have, I found 


od proportion of ſytup 

ing re make 

it purpliſh, by che affinity ef which colour to 
Icon that this ſpirit had ſome 

acid co in it; and accordingiy I found, 
that us it would deſtroy the blueneſs of a tinc- 


on corals, it 
ſpirit of vinegar, and other acid liquors are 
2 to do. And fatthef ** ine whether 

were not 4 great part of the liquor that 
was not of an acid nature, keving fp 


as common 


the ſour or vitiegat-liks part from the reſt; 
which Of miſtake not) is far the more co- 
concluded, as we had conjectured, 

ining part, it had a 

ſtrong taſte as well as ſmell, to be of a nature 
differing from that of either of the three ſorts 
of ſalts above-metitiotied, ſince it did as little 
as ſpirit of wine, and chymical oils, alter the 
volour either of ſyrup of violets or ſolution of 
fublimate : whenee we alſo inferred, that the 
change that had been made of that ſyrup into 
4 purple colour, was effected by the vinegar, 
that was one of the two ingtedients of the li- 
quor, which was wont to pals for a ſimple or 


a way of making a highly operative faline 
body, that ſhall neither change the colour of 
yrup of violets, nor precipitate the ſolution of 
ublimate z and I can likewiſe, if I pleaſe, con- 
ceal by what liquors I perfarm ſuch changes of 
colour, as I have been mentioning to you, by 
quite altering the texture of ſome ordinary 
chymical productions, the exploration of which 
is the main uſe of the fortieth experiment, 
which I think teaches not a little, if it teach 
us to diſcover the nature of thoſe things (in 
reference to ſalt) that are obtained by the or- 
dinary chymical analyſis of mixed bodies, 
though perhaps there may be other bodles pre- 
yu" „erg, which may have the fits 

ects in the change of colours, and yet be 
rn not from what chymiſts call the re- 

ution of bodies, but from their compoſition. 
But the diſtourſing of things of this nature is 
more proper for another place. I ſhall now 
only add, what might perhaps have been more 
ſeaſonably told you before; That the reaſon 
why the way of exploration of ſalts hitherto 
delivered ſucceeds in the ſolution of ſublimate, 
depends upon the particular texture of that ſo- 
lution, as well as upon the differing natures of 
the ſaline liquors employed to precipitate it. 
For gold diſſolved in aqua regia, whether you 
precipitate it with oil of tartar, which is an al- 
cali, or with 


will either way afford a yellow ſubſtance : 
though with ſuch an acid liquor as, I ſay not 
ſpirit of ſalt, the body that yields it, being up- 
the matter an ingredient of aqua regis, but oil 
of vitriol it ſelf, I did not find that I could 
cog the metal out of the ſolution, ot de- 

y the colour of it; though the ſame oil of 
vitriol would readily precipitate ſilver diſſolved 


in aqua-fortis. And if you diſſolve pure ſil- 


ver in aqua-fortis, nd ſuffer it to ſhoot into 
cryſtals, the clear ſolution of theſe made in 
fair water, will afford a very white precipitate, 


. whether it be made with an alcali, or an acid 


irit, as that of falt z whereas, which may 
dem ſoniewhat ſtrange, with ſpirit of ſal ar- 
moniack (that I uſed was made of EI 


ſpirit of urine, or ſal armoniack, 
Which belongs to the family of volatile falts, 
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I could obtain no ſuch white precipi 
volatile ſpirit,” nor (as I reme 
urine, 


4. that 
that of 
ſcarce doing any more than ſtriking 


down a very ſmall quantity of matter, which be 


was nei whiz nor eee 
ining liquor uffered to evaporate 
E the great 
eſt, part of the metalline co with the {a 
line ones that had imbibed them, - concoagu- 
lated into ſalt, as is uſual in ſuch folations, 


wherein nnn 


EXPERIMENT XI. * 


kin to the laſt or fortieth e 
is another which I ax arte L 


18 0 
this other, which 


i 


well enough, not quite ſo well as the 
former; namely, that if into about a ſmall 
ſpoonful of a ſolution of good French verdi- 
e made in fair water, I dropt and ſhaked 
e ſtrong ſpirit of ſalt, or rather di 
aqua fortis, the greenneſs of the ſolution would 
be made in a trice almoſt totally to diſappear, 
and the liquor. held againſt ed light would 
ſcarce ſeem other. than clear or limpid, to any 
but an attentive eye: which is — — remark- 
3 becauſe we know that aqua fortis cor- 
e which is it that gives the co- 
. greaſe, is wont to reduce it to a 
green blue ſolution. But if into the other al- 
together or almoſt colourleſs liquor I was 
ſpeaking of, you drop a juſt quantity either 
of oil of tartar or ſpirit of urine, ou ſhall find 
that after the ebullition is ceaſed, the mixture 
will diſcloſe a lively colour, though ſomewhat 
differing from that which che ſolution of verdi- 
greaſe had at firſt, 


EXPERIMENT XII. 


T* AT the colour (Pyrop bilus) of a body 
may be changed by a me which of it 
ſelf is of no colour, provided it be ſaline, we 
have already manifeſted by a multitude of in- 
ſtances. Nor doth it ſeem ſo ſtrange, becauſe 
ſaline particles ſwimming up and down in li- 
quors, have been by many obſerved to be very 
operative in the production and change of co- 
lours. But divers of our friends, that are not 
acquainted with chymical operations, have 
thought it very ſtrange that a white body, 
and a dry one too, ſhould anger 6 


uire 
F on of 


calls it Mercurius 


Part III. 
Cas A ver — 
way of producing ſuch a —— 
calily enough lighted on, by thoſe: that are 
con t in the of mercury. For 
ve have tried, that though by evaporating a 
ſolution of quickſilyer in aqua fortis, and ab- 
ſang he qo ll ce reoninig mate be 
gan to be well, but not too ſtrongly dried, fair 
water pou red on the remaining calx made it but 
ſomewhat yellowiſh ; yet when we took good 
ver, and three or | four times its wei 


of oil of vitriol, in caſe we in a glaſs, retort 


ced in ſand drew off the ſaline menſtruum 
from the metalline liquor, till there remained 
a dry calx at the bottom, though this precipi - 
tate were a ſnow-white a yet upoh pou 
on, it a large quantity of fair water, 


we did 


2 255 . yg 
our to one o 

lows that ever we had beheld: - Nor is the tur · 

bith mineral, that chymiſts extol for its power 

to ſalivate, and. for other virtues, of a colour 

much inferior to this, though jt be often made 


with a differing proportion of the i 
a more n way. For Beguinus, who 
præcipitatas optimus, takes to 7. 
one part of quickſilver but two of liquor, 
that is reftified oil of ſul 

land at leaſt). far — 
col vitriolz he alſo 


ur, which is (in Eng- 
and dear than oil 


ires 4 previous digeſti- 


con, two or three co —_ and frequent ab- 


3 Bo — — 
ri W ma 
to the goodneſs of the medicine, "which is chat 
he aims at, are troubleſome, and, our trials 
have informed you, unneceſſary to the 
n regards not. But 
we have very rarely ſeen either in pain- 
ops, or elſewhere, a — yellow than that 
OI Nr 
(which is the more conſiderable, becauſe du- 
rable and pleaſant yellows are very hard to be 
met with, as may eee 
painters are for its colour's ſake 
that pernicious and heavy mineral, 
E our yellow is too coſtly, to 
imployed by unleſs about choice 
8 nor do I know how well it will 


ü e I — — 


though it have ſeemed ſomewhat 
moſt we have ſhewn it to, be really of aide 
ther nature than thoſe wherein ſaline liquors 

are employed, may, as we formerly alſo hinted, 
be ſo plauſibl y dou, tht whe that whether the water 


calx, | by phe 


pts eee its col 
tering its texture, or whether by difſolving the 
concoagulated ſalts, it does become a faline 
menſtruum, and, as ſuch, work upon. the 


with 


mercury, I freely leave to you, Pyrophilus, to 
conſider, And that I ma ſome aſ- 
ſiſtance in your inquiry, I will not only tell 


you, that I have ſeveral times with fair water 
waſhed from this calx, good ſtore of ſtrongly- 
taſted corpuſcles, which by the abſtraction of 
the menſtruum, I could reduce into ſalt; but 
I will alfo ſubjoin an experiment, w_ 


Lib. ij 
and . 13. 


"F005 
, "tothe: . 


© Wrch by a liquor that has nei 
oy link ſaline or other ac · 
| parts, provide it can but bring the parts 


EXPERIN ENT. i 
JE wok good Ln: l . 
* Lew ee and put it in- 
288. 
24 } 0 
dd the ſhufüng of the creſt; it had quite loſt 
its former colour z what remained we took out, 
— — A fffable calx, of a 
x. Fon 


fair water, 8 
nor: ble; but 


Later many x 

a" part of the 1 y* 
clnedberly witriolate 2 ſwimming 
to and ffn the liquor, had time by their 
| ir of! ee to conſtitute: many little 
| of etriol, which gave the water they 
impregrated a fair iu pprret 3 and-this 


dae Wa 
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r $ en 
char Tam lde and willing to dar. 
remains. d r havetalready ſaid of it, Das 


much a5 is reguiſire to our cee 
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'T\.;natty':(Pyrophiles) ſomewhat contribute 
2:5 towartis the:ſbewing how much ſome co: 
tours depend uport the leß or greater mixture, 


and (as ig were) contemperation of the light 
with -ſhades; to obſerve how that ſometimes 
the /n beqoaflp articles, of the ſame colour, 
reoeiv Adel cha Pores of a:liquot,. ot ſwim- 
ming up and don in it, do ſeem much I vary 
| the colour: of it. 1 could: here 
an inſtances; to ſhow. 
if not: maſt) oonſiſtent bodies, if che co- 
lour be not a light one, as white, yellow, 2 
che like, the <lofſenchs 7 in the pigtne 
makes it look blackiſh, ey” it 17 
played and laid on We nt will perhaps ap- and 
Pear to he eicher blue, or groen, or red! But 
the goloum of conſiſtent pigmenta, not heing 
thoſe which the preamble t this experi ment 
has] led he amt examples: in, I ſhall take 
from) 5 8 3 rather 
[ bodies. Jou, 
in . Farin Gr 5 PEE 1 925 


Fo ori Waben 


en 


| mans 


— 


K coLouRSG | 


% \things,- how or 1 of that) 
U real und permanent colour may be as of brazily you 


may ſee the tinfted drops de- 
ſrend like little clouds into the liquor; — 
which, if, by ſhaling the phial, you _ 
them, they will turn che water either of a 
colour, or lilee that which is wont to 2 
che waſhing of ram fleſh in fair water by drop- 
ga little more of the decoction, 
þ => ay umar one trhrrarry Beryl 
that which-ennobles: rubies z/ by continuing the 
affuſion, you may bring the liquor to a kind 
of a „ and afterwards toa dark and 6- 
W dne, ſomewhat like that of clotted 
ood. And in the paſſage of the liquor from 


one of theſe | calours; to ; the: other, you may 


obſerve, if you conſider it attentively, divers 


otherileſs noted colours. belonging to red, to 
which it is not eaſy to give names; eſpecially 


a dirty king how much the proportion of the 
= to the fair water, and the ſtrength 


with that 9 


laid en 
upon itz) you, ſhall have a plaſs, wherein 
[the variations of the colours 
2 hquors much better than in large phials, and 
rein experiments of this nature may be well 
* —— ſmall quantities of liquor. And 
fou pleaſe, ydu may in this pipe produce 
variety of in the various parts of the 
liquor, and keep; them ſwimming —— one 
another: untnixed for ag good While. 
ſome have marvelled to ſer, what variety pe 
we have ſometimes (but I confeſs ra- 
ther by chance than ſxill) produced in thoſe 
es, by the hate infuſion of brazil, variouſly 
with fair water; and altered by the in- 
fuſion gf ſevetal-chymical-ſpirits and other ſa- 
Ine liquors — themſelves: of colour: and 
when the whole liquor is reduced to an uni- 
form o of colour, I have taken pleaſure 
to make thaftvery liqu — to be of colours 


man 


Ape, to ſer an i inſtanceof what the va- 
rious mint of light and ſhadow can do in 
the dive of the colour. For if you take 


1 ich a ſomewhat long 


Infuſion of threat, hold it againſt the light, 
you will diſcern a notable diſparity betwixt the 
colourzof that part of the — which is in 
the body of the ory mu is — 
pervious to the light in ay, I re- 
member, that I — had a glaſs and a blue 
liquor (conſiſting cliiefly,” or only, if my me- 
mory ive me not, of a certain ſolution 
of verdi ſo fitted: for my purpoſe, that 
though in other glaſſes * experiment would 
not 


it with our red 


yo may 


— %an ad vi. 


Alles wink | 2 


had nom (as. formerly),-tha pleaſure 
and to ſhew others, haw thele few tindtod 
Leo them ochers,\_ hav thats few" tinBid 
rate anderer And when 

cles of the pigment ſterned to have 
Dore through the whole 

t drops | 
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this third, experiment (Pyrophi. 
a firſt so invite you to be 


| c Pleaſe, ' 
ich-being dropped 3 white pa- 
der appears, Where any quantity os it is fallen. 
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crimſbn colour z but being with 
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ug it colour up- the examine; 
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the rials of the quantitie 
es ou make us more liable 
the way that In dieſe caſes I 
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 'white-wine! (for that may nor ablurdly 
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the Wine wouſd 
an odd an 


then cither 5 urinous ſpirit of f 4 
or the ſolution of the falt of pot-afhes, 
would immediately turn it of Fo mga tech 
lour, ES Pn rcp ita 
vitriolate ft plating te 
But here 1 muſt not ens — a 


cireutnſtance thirdeſerves'to be compargd with 


| bom of — ee Horm ment : 5 
ge . lan, Libr. 2. 
— is late 


kind — we 8 
= Was apothecary that Knew 
Wit eh Cade, "Shoke a e youll 
ei jos -eommunicated — water, if it were 
d in it ; bur to wine, and not 
at all to ſpitjt of wine 5 in which r 
ſtance it'agrees wird iat Flately told 
our eſſence,” notwithſtanding” abe 


f other particular - 


kramer XI VMI. 


7 E haye often taken n as of a te: 
thing, chat as they ap- 


1 before they come to be far- 

altered by ther bodies, do — 
from thoſe » | 
5 to- 


I. , do — in them; XLS 
erin — 

ner == abe de jt only ho their for 

: ne confſtence, N | 
; but to their cafour tap ; as if 
| pany to-each of them 
an external; and an internal. 
. tion 
of colonxs, 

{for I g got all) of 
we have juſt vo called in- 


ther a 
Dur very di 
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in oil of vitriol diluted with water, it affords a 
ſalt or magiſtery ſo like in colour, as well as 
ſome other qualities, to ther green vitriol, 
that chymiſts do not improperly call it Jitrio- 
lum Martis yet I have: purpoſely tried. that, 


ed not a 


the coining; of ſilver, they are wont (as we 
elſe where particularly inform you) to give ĩt 
an allay per, and that, which is ſold in 
ſhops tor. jemad ſilver, is not (ſo far as we 
have tried) ſo perfectly free from that ignobler 
metal, but that a ſolution of it in aqua fortis 
will give a venereal timicture to the menſtruum. 
But we could not obſerve upon the ſolution of 
ſome ſilver, which was refined, (ſuch 
as ſome that we have, which eight or ten 
times its weight of lead has been blown off) 
that the men 


though held againſt the 
light in a cryſtal phial, did manifeſtly diſcloſe 


any tincture, only it ſeemed ſometimes not to 
be quite deſtitute of a little, but very - faint - 


blueiſhneſs. 18 3073S G61 1813 
Bur here I muſt take notice, that of all 
the metals, there is not any, which doth ſo 
eaſily and conſtantly diſcloſe its unobvious co- 
Jour, as copper doth. , For nat only in acid 
men as aqua fortis and ſpirit of vinegar; 
it gives a bluciſh green ſolution, but if it be al- 
maſt any way corroded, it appears of one of 
thoſe two colours, as may be obſerved in very 
digreaſe made feveral ways, in: that odd pre- 
paration of Venus, which we elſewhere teach 
you to make with ſublimate, and in the com- 
mon vitnols of Venus delivered by chymiſts. 
And ſo conſtant is the diſpoſition of copper, not- 
withſtanding the diſguiſe artiſts put upon it, to 
diſcloſe the colour we have been mentioning, 
that we have by forcing it up with fal-armo- 
niack obtained a ſublimate of a blueiſh colour. 
' Nay, a famous Spagyriſt affirms, that the very 
mercury of it is green; but till he teach us an 
intelligible way of making fuch a mercury, 
we muſt content ourſelves to inform you, that 
we have had a cupreous body, that was pre- 
cipitated out of a diſtilled liquor, that ſeemed 
to be the ſulphur of Venus, and ſeemed, even 
when flaming, of a greeniſh colour. And in- 


deed copper is a metal ſo cafil 


y wrought u 

by liquors of ſeveral kinds, that I ſhould — 
you. I know not any mineral, that will concur 
to the production of ſuch a variety of colours 
as copper diſſolved in ſeveral menſtruums, as 
ſpirit of vinegar, aqua fortis, aqua regis, ſpirit 
of. nitre, of urine, of ſoot, oils of ſeveral kinds, 
and I know not how many other | liquors, 
ib 1 ſomewhat differing colours 

OL, 


wrought upon by ſeveral liquors) were not com- 


- preamble of this 
ſides, that it is very allowable for a writer to re- 


prehended within the limits of greeniſh blue, 
or blaiſh green. 
(Pyrophilus) 


N k of 


And yet I muſt advertiſe 2 

that being deſirous to try, if I could not make 
with crude copper a green ſolution without the 
2 ny to _ pany its vul- 

utions, t my ſelf of uſing two 
— /which' I had not =-05:4. ag 
ployed to work on this metal, and which I had 
certain reaſons to make trial of, as I ſucceſs- 


fully did. The one of theſe liquors (if I much 


miſremember not) was ſpirit of ſugar diſtilled 
in a . retort, which muſt be warily done, (if 
you will avoid breaking your glaſſes ;) and. the 
other oil or ſpirit of turpentine, which af- 
fords a fine green ſolution, that is uſeful to me 
on ſeyeral occaſions. And yet to ſhew, that the 
adventitious colour may reſult, as well from 
the true: and t copper it ſelf, as the 
ſalts wherewith it is corroded, I ſhall add, 
that if you take a piece of good Dantzick 
copperas, or any other vitriol, wherein Venus 
is predominant, and having moiſtened it in 
your mouth, or with fair water, rub it upon a 
whetted knife, or any other bright piece of 
ſteel or iron, it will (as we have have formerly 
told you) preſently ſtain the ſteel with a 
reddiſh colour, like that of copper ; the rea- 
ſon of which we muſt not now ſtay to in- 


ANNOTATION I. 
]JPzxzsuME you may have taken notice 
( Fyropbilus) that I have borrowed ſome 
of the inſtances mentioned in this 47th expe- 
riment - from the - laboratories of chymiſts; 
and becauſe in ſome (though very few) other 
paſſages of this eſſay, I have likewiſe made uſe 
of experiments mentioned alſo by ſome ſpagy- 
rical writers, I'think it not amiſs to repreſent 
to you on this occaſion once for all ſome 
things, beſides thoſe which I intimated in the 


preſent experiment. For be- 


peat an experiment, which he invented not, in 
caſe he improve it; and beſides that many ex- 
periments familiar to chymiſts are unknown to 
the generality of learned men, who either ne- 
ver read chymical proceſſes, or never under- 
ſtood their meaning, or never durſt believe 
them; beſides theſe things, I ſay, I ſhall re- 
reſent, that, as to the few experiments I have 
rrowed from the chymiſts, if they be very 
vulgar, it would perhaps be difficult to aſcribe 
of them its own author, and it is more 

than the ity of chymiſts themſelves can 
do: and if they be not of very known and fa- 
miliar practice among them, unleſs the authors, 
wherein I found them, had given me cauſe to 
believe [themſelves had tried them, I know 
not why J might not ſet them down, as a 
part of the phænomena of colours, which I pre- 
ſent: you; many things -unanimouſly enough 
delivered as matters of fact by I know not 
how many chymical writers, being not to be 
relied on. upon the ſingle authority of ſuch 
authors: for inſtance, as ſome Spagyriſts deliver 
U (perhaps 


73 


To) 
_ 
— 


0 
i. 


_— 
= 
- * 
9 
* 


8 


* 


—. 
LC. | 


: 
. 


iT 
i 


2 
= 
* 


I * 
— 


den e 
well as I have 
ſuch gdori 


[3 


ſweet tel or 
build an — —— 


ſtons, Has — — o 


diſſolve ſo ſolid a — b ſometimes a —_— 


ſometimes a red ſol af both ki 
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re mera Lany ry odies _ 
I muſt now 12 


nl Ar the particulars, being deſi - 
rous to put an treatiſe, — I put 
NG your 1 | 
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ANNOTATION A wm 
ANDyer before I-piaſs to the next experi- em 


ment, Januſt:pur' you in mind, that the 
colouts of metals may in many eaſes be further 


altered ther falts, 
by employing. ei bee ee fl 


or other convenient 


1 


— with — or with the ſpirit of 
— concrete, it falls to the bottom in the 
form of à white ; whereas if it-be pre- 
cipitated with an alcali, it will afford a yel- 
lowiſh or tawny powder; and if there be no pre · 
. made; and the menſtruum be drawn 


rr 4 Hrogony 
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1 


—— part 


of the chief artificers, that fells Painted glaſs, | 
that thoſe of his trade colour it 5 with 


employed with he pc and pen 
venient — — — 
having — Ir ge bens —— 
ma to 


kept 


wherein the ſilver was put, and conſiderable 
circumſtances countenanced his aſſertion, ſo 
that till I have to make farther 
trial, I cannot but ſuſpect, either that filver, 
1 ar 
brought to a uation 
with glaſs, los Ayer redarns than 
when nealed upon it; or elſe (which is lefs un- 


likely) that though ſilver-beaters uſually chuſe 


the fineſt coin they can get, — 
moſt extenſive under the hammer, yet the ſi 
ver leaves, of which this ——— 


— — do much copper, as to enable ĩt to | 
e 


giv tincture ta the glaſs. 
Fox, 


muſt proceed to toll you (Hropbilus) 
as another inſtance of the adventitious colours 


me, ti 22 And I remem- 
ber, * crude cop» 


per, and by frequent ignition quenching it in 
| water 


bodies, that have native | 
I muſt leave you to inform your ſelf upon trial ; 
or at leaſt muſt forbear to do it till another 
time, conſidering how annotations are 
to follow, upon what has in this and the two 
former experiments been ſaid already. 


„ e : . 
WEN the materials of glaſs being melt- 
| ed with calcined tin, have compoſed a 
maſs undia and white, this white amel 
is as it were the baſis of all thoſe fine concretes, 
that goldſmiths and ſeveral artificers employ in 
the curious art of enamelling. For this white 
_ _—_ nancy will receive mw 158 
without ſpoili em, the colours of divers 
other mineral hoe, which like it will en- 
dure the fire. | 


ANNOTATION II. 
SO chat as by the preſent (XLVIII) expe- 
5 riment it ap Nhat divers minerals will 
impart to fuſible maſſes colours differing from 
their own ; ſo by the making and compound- 
ing of amels, it may appear, that divers bo- 
dies will both retain their colour in the fire, and 
impart the ſame to ſome others where with they 
were vitrified, and in ſuch trials as that men- 
tioned in the ſeventeenth experiment, where I 
told you, that even in amels a blue and yellow 
will compound a green. It is pretty to behold, 
not. only that ſome colours are of ſo fixed a 
nature, as to be e of mixture without 
receiving any detriment by the fire, that does 
ſo eaſily deſtroy or ſpoil thoſe of other bodies; 


x 


; how ſmall a quantity of fome mineral fab 
ſtances. will tinge "a comparatively „ 
5 - [ at- 


may be mingled by fire 


Uttle Jeſs regularly and ſucpeſßſolly, than in or- 
are wong. 


be mingledby the help of water. 
Thek A N N o TATTOO N III. e 


dinary dying fatta, the vulgar colours 


] T is not only meralline, but other mineraf 
bodies, that may be employed, to give tinc- 
tures unto glaſs; and it is worth noti 


portion of glaſs ; and we have ſome 


tempted to colour ' glaſs, even with precious 


; ſtones, and had cauſe to think the experiment 


not caſt away. And it is known by them, that 


the have looked in the att of gab, that the are 
tificers uſed to tinge their glaſs blue with that 


dark mineral zaffora (ſome of my trials on which 
I elſewhere acquaint you) which ſome woul 


have tobe a mineral earth, others a ſtone, an 
others neither the one nor the other, but which 

is confeſſedly of a dark, but not a blue co- 
, lour, though. it be not : 

„ culat colour it is. It is Ikewiſe though à fa- 


reed of what parti- 


miliar yet a remarkable practice among thofe, 
that deal in the making of glaſs, to emplo 


(as ſome of themſelves hade informed me 


what they call manganefs, and ſome. authors 
call Magna (of which I make particular men- 
tion in another treatiſe) to exhibit in glaſs not 
only other colours than its own, (which is fo 
like in darkneſs, or blackiſhneſs to the load- 
ſtone, that is given by mineraliſts for one of 
the reaſons of its Latin name) but colours dif- 
fering from one another. For though they 

uſe it, (which is ſomewhat ſtrange) to clari 
their glaſs, and free it from that blueiſh green- 
iſh colour, which-elſe it would too often be ſub- 
ject to; yet they alſo employ it in certain pro- 
rtions, to tinge their glaſs both with red co- 
our, and with a purpliſh or z and putting 
in a ee quantity, they alſo make with it 
that deep obſcure glaſs, which is wont to paſs for 
black, ' which agrees very well with, and may 
ſerve to confirm what we noted near the begin- 
ning of the 44® experiment, of the ſeeming 
blackneſs of thoſe bodies, that are over-charged 
with the corpuſcles of ſuch colours, as red, or 
blue, or green, c. And as by ſeveral metals 
and other minerals we can give various colours 
to glaſs, ſo on the other ſide, by the differing 
colours, that mineral ores, or other mineral 
powders, being melted with glaſs, diſcloſe in it, 
a good conjecture may be oftentimes made of 
the metal or known mineral, that the ore pro- 
poſed either holds, or is moſt of kin to. 
And this eaſy way of examining ores may be 
in ſome caſes of good uſe, and is not ill deli- 
vered by Glauber, to whom I ſhall at preſent 
refer you for a more particular account of it : 
unleſs your curiofity command alſo what I have 
obſerved about theſematters. Only I'muſt here 
advertiſe you that great circumſpection is 
requiſite to wo this way from proving fal- 
lacious, upon the account of the variations of 
colour, that may be produced by the differing 
proportions, that may be uſed betwixt the ore 
and the glaſs, by the richneſs or poorneſs 1 
n the 
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together, chymi 
| which, ler get, 
enn but it is not ne 
yellow orpiment be 
copiouſeſt by far of | 
tents of arſenick, yet this laſt 
EI duly added to the higheſt 
coloured metal copper, when it is in fuſion, 
Th it whiteneſs both within = without, 
us ne chin es improves 
the colour of copper, 1 it into braſs, 
And I have ſometimes, by the help of zink 
duly. mixed after, a, certain manner, 
copper one of the richeſt golden 


ever I have ſeen the beſt true gold ennobled cen 


ANNOTATION v. 


PON the knowledge of the differing 
U ways of minerals and metals pro- 
duce their adventitious colours in bodies ca- 
pable of vitrification, de the pretty art 
n a barbarous word 
. leaſed to call Amanſes, that is, counterfeit 

tious gems, as emeralds, rubies, ſa- 

ü copuze, and the like. -For in the mak- 
— 5 ng though pure ſand or calcined 

ve the body, yet it is for the moſt 

EY ON © edn mingled 
aries proportion, that gives the colour. 

1 ve many years ſince taken de- 

. vert myſelf with this pleaſing art, 
. productions of it, yet 
beſides that I fear I have now forgot moſt of the 
little kill I had in it, this is no place to enter- 
tain you with what would rather take up an en- 
tire diſcourſe, than be com ed in an an- 
notation, Wherefore the few things, which I 
Er 2 what 


belong to the pre t, namel 
Fins r, CINE! nk 2 obſerved, 
cined lead with fine white 245 or 


ſtal, red b tions and ſubſequent 
er in —— 95 ſubtile 3 0 will 
of itſelf be brought by a due decoction to give 
a clear maſs coloured like a German amethyſt. 
For though this glaſs of lead is looked upon 
by them, that know no better way of making 
Amanſes, as the grand work of — all; yet, 


„ arsdee Gral, erer 


r 


other ways, 


Part III. 


Dee 
as I was ſaying, I have often' found to be like 


char of German En a 


the pigment, 
which” you would introduce into the maſs. 
" TmrxDLY, That ſo much — 


155 


minium with one of very rf 
dered cryſtal or ſand, we ee taken plea-· 
to make the mixture paſs through differ- 
| as we kept it more or leſs in the 


For it was not till after 
ForkT iy and lay, mean Fe 

coction and other circumſtances | 
the colour i ths Gone wich; 2 

a crucible was not great I have had frag- 
ments of the ſame maſa, in ſome of which, per- 
haps for BUN eas. - 9 


ANNOTATION VI. 


may remember (Pyrophilus) that 
$4 when rin mentioned the three ſorts of adven- 
titious colours of metals, I mentioned them but 
as the chief, not the only. For there may be 
which though they do not in fo 
ſtrict a ſenſe belong to the adventitious colours 
of metals, may not inconveniently be reduced 
to them. And of theſe I ſhall name now a 
couple, withour denying, that there 'may be 
more. 
Tux firſt may be drawn from the 
of thoſe, that dye ſcarlet. For the famouſeſt 
maſter in that art, eitherin England or Holland, 
has confeſſed to me, that neither others nor 
he can ſtrike that lovely colour, which is now 
wont to be called the Bow-dye, without theit 
materials be boiled in veſſels, either made of, 
or lined with a particular metal. But of what 


I have known attempted i in this kind, I mutt See the har 


not as yet, for fear of prejudicing ordiſpleaſing rr 7 of 
＋ iet 


experiment. 


others, give you any particular account. 
Tux other way, (Pyrophilus) of making 


metals afford unobvions colours, is by imbu- 
ing divers bodies with ſolutions of them made 


"_ their proper menſtruums : 7 Ver inſtance, ) 
ou pper plentifully diffolved in aqua- 
- though 25 | ane bodies with the colour 


of the ſolution * ſome other metals will not 

(al elſewhere tell you) and have often tried. 
Id diſſolved in aqua regia will (which is 
not commonly known) dye the nails and ſkin, 
and hafts of knives, and other things made of 
— not with a golden, but a purple colour, 
ch though it manifeſt but ſlowly, is _ 


du 


durable, and ſearce ever to be waſhed out. And 
if I miſremember not, I have already told 
you in this treatiſe, that the purer eryſtals of 
fine filver made with fortis, they 
white, will y dye the fkin.and 
nails with a black, or at leaſt a very dark co- 
hour, which water will not waſh off, as it will 


ordinary inle from the ſame parts. And divers looked 


other bodies may the ſame way be dyed, ſome 
of a black; and others of a blackiſh colour. 

Aud as metalline, fo likewiſe: mineral ſolu- 
tions ma colours differing enough 
from thoſe of the liquors themſelves. I ſhall 
not fetch an example of this, from what we 
daily fee h in the powdering of beef, 
which by the hrine employed about it (eſpeci- 


ally if the fleſh be over · ſalted) does oftentimes | 


appear at our tables of a green, and ſometimes 
of a reddiſh colour, (d 
inſiſt on the practice of ſome that deal in ſalt- 
petre, who, (as I ſuſpected, and as themſelves 
acknowledged to me) do, with the mixture of 
a certain proportion of that, and common ſalt, 
give a fine'rednefs,” not only to neats tongues, 

but, which is more pretty as well as difficult, to 
ſach fleſh, as would otherwiſe be purely white: 

theſe examples, I ſay, I ſhall decline inſiſting 
on, aschuſing rather totell you, that I haveſeve- 
ral times tried, that a ſolution of the ſulphur of 
vitriol, or łven of common ſulphur, though the 
liquor appeared clear enough, would immediate- 
ly tinge a piece of new coin, or other clean ſil · 
ver, ſometimes with a golden, ſometimes with a 
deeper and more reddiſh colour, according to 
the ſtrength of the ſolution, and the quantity of 
it, that chanced to adhere to the metal; which 
may take off your wonder, that the water of 
the hot ſpring at Bath, abounding with diſſol 
ved ſubſtances of a very ſulphureous nature, 

ſnould for a while as it were gild the new or 
clean pieces of ſilver coin, that are for a due 
time immerſed in it. And to theſe may be 
added thoſe formerly mentioned examples of 
the adventitious colours of mineral bodies: 
which brings into my mind, that even vege- 
table liquors, whether by degeneration, or by 
altering the texture of the body that imbibes 
them, may ſtain other bodies with colours dif- 
fering enough from their own, of which very 
good herbarifts have afforded us a notable ex- 
ample, by affirming, that the juice of alcanna 
being green (in which ſtate I could never 
here procure it) does yet dye the ſkin and 
nails of a laſting red. But I ſee this treatiſe is 
like to prove too bulky, without the addition of 
turther inſtances of this nature, | 


EXPERIMENT XIIX. 


NAEETING the other day, bilus, 
M in an Italian book, that 2 
matters, with a way of preparing what the au- 
thor calls a lacca of vegetables, by which the 
Italians mean a kind of extract fit for painting, 
like that rich lacca in Engliſh commonly called 
Lor. Il 12 5 
The curious reader that deſires further information 
of glaß, Eng 

by the inquilitive and experienced Dr. Charles Merret. 


enough 3) nor ſhall I 
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lake, which is employed by painters as 4 glo- 
rious red: and finding the experiment not to 
be inconſiderable, and very defectively ſet down; 
it will. not be amiſs to acquaint you with what 


ſome trials have informed us, in reference to 
experiment, which both by our Italian au- 


this 
thor, and by divers of his countrymen, is 
upon as no. trifling ſecret. 
- Taxz then the root called in Latin Curcuma; 


and in Engliſh turtmerick, (which I made uſe 


of, becauſe it was then at hand, and is among 
vegetables fit for that | px ea one of the mo 
eſt to be had ) and when it is beaten, put 
what quantity of it you pleaſe into fair water, 
adding to every pound | 
ful or better of as ſtrong a lixivium or ſolu- 
tion of pot-aſhes as you can well make, clari- 


iying it by filtration before you put it to the 


ecocting water. Let theſe things boil, or ra- 
ther ſimmer over a ſoft fire in a clean glazed 
earthen veſſel, till yon find by the immerſion 
of a ſheet of white paper. (or by. ſome other 
way of trial) that the liquor is ſufficiently im- 
ated with the golden tincture of the tur- 
merick ; then take the decoction off. the fire, 
and filter or ſtrain it, that it may be clean; and 
leiſurely. dropping into it a ſtrong ſolution of 
roch-allom, you ſhall find the decoction as it 
were curdled, and the tincted part of it either 
to emerge, to ſubſide, or to ſwim up and 
down, like little yellow flakes: and if you 
pour this mixture into a tunnel lined with cap- 
per, the liquor, that filtred formerly ſo yel- 
W, will now paſs clean through the filtre, 
leaving its tincted and as it were curdled parts 
in the filtre, upon which fair water muſt be ſo 
often poured, till you have dulcified the mat- 
ter therein contained, the ſign of which dul- 


cification is (you know) when the water, that 


has paſſed through it, comes from it as taſteleſs 
as it was poured on it. And if without fil- 
tration you would gather together the flakes 
of this vegetable lake, you muſt pour a great 
quantity of fair water upon the decoction after 
the affuſion of the alluminous ſolution, and 
you ſhall find the liquor to grow clearer, and 
the lake to ſettle ether at the bottom, or 
emerge to the top of the water z though ſome- 
- times having not poured out a ſufficient quan- 
.tity of fair water, we haye obſerved the lake 
partly to ſubſide, and partly to emerge, leav- 
ing all the middle of the liquor clear. But 
to make this lake fit for uſe, it muſt, by repea- 
ted affuſions of freſh water, be dulcified from 
the adhering ſalts, as well as that ſeparated by 
filtration, and be ſpread and ſuffered to dry 
leiſurely upon pieces of cloth, with brown pa- 
per, or chalk, or bricks under them to imbibe 
the moiſture, * 
1 MICS T-&4T:10.N . 
A117 HEREAS it is preſumed, that the magi- 
| ſtery of vegetables obtained this way 
conſiſts but of the more ſoluble and coloured 
parts of the plants that afford it; I muſt take 
10 | the 
ay reſort to the 5th book of Neri art 


ing lakes, 


liſhed (s or 5 years ſivce the writing of this 49th experiment) "and illuſtrated with learned obſcryations, 


of water about a ſpoon- 
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by ic. And though in 
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— thi fuppaſnion ; and 


bor my o deus. I fhall give you-nhis account. 


_Accoktpms m the notions {ach as they. 


mere) that I chad concerning: ſalts ; allem, - 
| Enſe bady, c 


: may 

— — 
land (as we ane ad good authority 
2 ſtone will ſometimes afford both) 
Nee 
acid ſpirit, (generated in the bowels of the 
earth, and ſome kind of ſtony matter diſſolued 
making our ordinary 

allom the workmen uſe the aſhes of a ſea-weed 
gg fry ee e 
that ſhould know, inform us, that, here in 
there is befides the factitious allom, 


England, 4 
allom made by nature without the help af thoſe 


additaments. when 1 con- 


Now, 
idered this compoſition of allom, and that 


alcalizate ſales gre wont to e 
ſalts have diſſolved, 1 but be prone 
to ſu „that che curdled mutter, which is 
F the magiſtery 


long to the vegetable, 
a ſtrong ſolution of allom, and having f 
it, by pouring in a convenient quantity of 2 
ſtrong ſolution f 1 preſently, as 1 

turned the mixture into a kind of 


ite cusds, which being put to filtre, the part 


pa retained a ſtony cabx, copious enough, 
paper ew and-which 8 be of a mi- 


doh fo quantity 
For for a good while, (ray, or angu | cn gc, 
for a very long one) in a red-hot crucible, with- 
out loſing or poiling it; nor did hot water, 
wherein I purpoſely e darecd of fack 
calx, ſeem to do amy more than waſh away the 
looſer adhering ſalts from the tony ſubſtance, 
which therefore ſeemed unlikely to be ſeparable 
by ablutions (though — from * pre- 
Cipitated parts of the whoſe lake is 
intended. And to ſhew you, that there is like- 
wile - rang Mor og CIR which the fixed 
ſalt of the alcalizate ſolution will concoagulate 
into a ſaline ſubſtance differing from either of 
them, I fhalladd, that I have taken leaſure 
to recover out of the flowly r, 


that paſſed through the filtre, and left the afore- 
mentioned cabe , à body, that at leaſt 
Teemed a ſalt very pretty to joo on, as being 


very white, ah ſiſting of an innumerable 
company of exceeding ſlender and ſhining par 

ticles, which would 1 hen eaſily melt 8 "the 
flame of a candle, in part fly away with 


Part III. 
ſome little noiſe. Nut of this fabſtanee, and 
its odd more, perhaps, elſewhere ; 
for now en me nit en, that I 
have likewiſe with urinaus ſalts, ſuch as the 
ſpirit of ſal armomac, as well as with the {pi- 
rit of urine itſelf, nay, — pear) 
even with ftale urine cally 

d ſuch a white calx, a] 1 
— 234 —— 


| . is need of circumfpeRtian in judg - 


ing of the natures of liquors by precipitations, 
wheretn allom intervenes 3 elſe we may ſome- 
imagine, that to be preci - 


quickly the 
ſalution of allom (or injected lumps of allom) 
does occaſion the fevering af the coloured parts 


of the decoction from the liquor, that ſeemed 
to have fo perfectly imbibed them. | 


ANNOTATION H. 
'P'HE above-mentioned way of making lakes 
ve have tried not only with turmerick, but 
alſo with madder, which yielded us a red lake; 
and with rue, which afforded us an extract, of 


(almoſt, * notialogether) the ſame colour vrith 
that of the leaves. 


Byr ia md that it is prindipaby the alca- 
lizate ſalt of the which enables the 


_ vir v3 1 ſo powerfully the tincture of 
I fear, that our author 
may —— fi uppoling, that the de- 
n will always 2 
with the vegetable it is made of. For lixivi- 
ate ſalts, to which pot - aſnes eminently belong. 
thaugh by piercing and the bodies of 
vegetables, a — prepare and diſpoſe them to 
readily with their tincture z yet ſome tinc- 
tures they do nat only draw out, but likewiſe 
alter them, as may be eaſily made appear by 
many of the already ſet down in 
this treatiſe, And though allom being of an 
acid nature, its dalutions may in ſome caſes de- 
ſtroy the adventitious colours produced by the 
alcali, and reſtore the former ; yet beſides that 
allom is not, as I have lately ſhown, a mere 
acid ſalt, but a mixt body ; and beſides that 
its ns are in co of the 
— —— or by in- 
cmeration and diſſolution, from the moſt of 
their cy po rts, we have ſeen already exam- 
ples, that in divers caſes an acid ſalt will not re- 
ſtore a ſubſtanoe to the colour, of 
which an alcalizate one had it, but 
makes it aſſume a third very differing from 
both ; as we formerly tald you, that if ſyrup 
of violets were by an alcali turned 
(which colour, as I have tried, may be the 
ſame way produced in the volet - leaves them- 
ſelves without any relation to a ſyrup) an acid 
falt would not make it blue again, but red. 


be) of brazil, and as I remember of cochineal 
itſelf, and of other things, red, yellow, or 
green, which lakes were petri with a rich 
colour, and others had no had one; yet in 


ſome 


T2 
fn otherwiſe co that of the plane, and 


place, je 1 | . . 
and other vegetables to prolecate ſuch trials in 


a competent variety o ſubjects, I am content 
not to be. poſitive in dehvering a judgment 


but at of the year, and in places where- 


delign of giving you an introduction into the 
hiſtory of colours requii a 
otherwiſe, but chat divers of the experiments, 
that I have ſet down, may afford gp ſome 
matter of new trials, if you think fit to ſup- 
ply the deficiencies of ſome of them, (eſpe- 
cially the freſhly mentioned about lakes, and 
thafe that concern emphatical cblours ;) which 
deficiencies, for want of being befriended with 
accommodations, 1 could better diſcern than 
avoid. | 


ANNOTATION IV. 
THE ute of allom is very great as well as 
familiar in the dyers and I have not 
| been ill pleaſed with the ufe I have been able 

to make of it, in n pigments 
than thoſe they imploy with vegetable juices. 
But the lucriferous practices of dyers and other 
tradeſmen I do, for reaſons. that you may 
know. when you pleaſe, purpaſcly torbear in 
2 though not ſtrictly Non * 
at, om making it a part of my preſent 
Ons explicitely and circumſtantially to de- 
liver ; eſpecially ſince I now find (though late, 
and not without fome bluſhes at my pro- 
lixity) that what I intended but for a ſhort 
eflay, is already ſwelled into almoſt a volume. 


EXPERIMENT I. 


E T here, Pyrophilus, I muſt take leave 
to inſert an experiment, though perhaps 
you will think its coming in here an intruſion: 
For I confeſs its more proper place would have 
been among thoſe experiments, that were 
brought as proats and applications of our no- 
tions concerning the 2 ſalts; but 
not having remembred to inſert it in its fitteſt 
place, Ihad rather take notice of it in this, than 
teave it quite unmentioned: partly, becauſe 
at doth ſomewhat differ from the reſt of our 
experiments about colours, in the way where- 
by it is made; and partly becauſc the grounds, 
upon which I deviſed it, may hint to you ſome- 
what of the method I uſe in-debning and vary- 
ang experiments about calours. And Joon this 
account I ſhall inform you, not only Idid, 
but why I did it. | 
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I Convipzrtd then, that the work of the 
former experiments was either to change the 
colour of a. body into another, or quite to de- 


ſtroy it, without giving it a ſucceſſor; but 1 


had a mind to give you alſo a way, whereby 
to turn a endued with one colour into 
two bodies, of colours as well as conſiſtencies, 
very diſtinct from each other, and that by the 
help of à body, that had itſelf no colour at all. 
In order to thas, Iremembred, that finding the 
acidity: of ſpirit of vinegar to be wholly de- 


ſtroyed by its working upon minium (or cal- 


cined lead) whereby the ſaline particles of the 
menſtruum have their taſte and nature quite al- 
tered, I had, among other conjectures I had 
built upon that change, rightly concluded, 
that the ſolution of lead in ſpirit of vinegar 
would alter the colour of the juices and infu- 
ſions of ſeveral plants, much after the like man- 
ner that I had found oil of tartar to do ; and 


accordingly I was quickly ſatisfied upon trial, 
that the infuſion of roſe- leaves would, by a 


ſmall quantity of this ſolution well mingled 
with it, be immediately turned into a ſome- 
what ſad green. 

And further, I had often found, that oil 
of vitriol, though a potently acid menſtruum, 
will yet precipitate many bodies, both mine- 
ral and others, diſſolved not only in aqua- 
fortis (as ſome chymiſts have obſerved) but 

icularly in ſpirit of vinegar. And I have 
urther found, the calces or powders pre- 
2 by this liquor were uſually fair and 


» 
n Lavin theſe things together, it was not 


difficult to conclude, that if upon a good tinc- 


ture of red roſe-leaves made with fair water, 
I dropped a pretty quantity of a ftrong and 
ſweet ſolution of minium, the liquor would be 
turned into the like muddy green ſubſtance, as 
I have formerly intimated to you, that oil of 
tartar would reduce it'to ; and that if then I ad- 
ded à convenient quantity of good oil of vi- 
triol, this laſt named liquor would have two 
diſtinct operations upon the mixture; the one, 
that it would precipitate that reſolved lead in 
the form of a white powder ; the other, that 


it would clarify the muddy mixture, and both 


reſtore and (exceedingly heighten the redneſs 
of the infuſion of roles, which was the moſt 
copious ingredient of the green compoſition. 
And accordingly trying the experiment in a 
wine-glaſs ſharp at the bottom (like an in- 
verted cone) that the ſubſiding powder might 
ſeem to take up the more room, and be the 
more conſpicuous, I found, that when I had 
ſhaken the green mixture, that the coloured li- 
uor might bethe more equally diſperſed, a few 
lrops 1 the recti ſied oil of vitriol did preſently 
turn the ppagous liquor into one that was clear 
and red, almoſt like a ruby, and threw down 
ſtare of a powder, which, when it was 
ſettled, would have appeared very white, if 
ſome interſperſed particles of the red liquor had 
not a little allayed the purity, though not ble- 


.miſhed the beauty of the colour. And to. ſhew 


you, Pyrophilus, that theſe effects do not 


flow from the oil of vitriol, as it is ſuch, but 
as it is a ſtrongly acid menſtruum, that has 


the 
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as ſome other coneretes vut of ſpi 


both to precipitate lead, as well 
| of ſpirit of vinegar, 


and to heighten the colour of red roſe-leaves ; 


add, that I have done the fame thitig; though 


perhaps not quite ſo well, with ſpirit of falt; 
and that I could not do it with aqua fortis, be- 
cauſe though that potent menſtruum does, as 
well as the others, heighten the redneis of roſes, 


yet it would not, like them, precipitate lead out 


of ſpirit of ters ac, but would rather have 
diſſolved it, if it d 


not found it diſſolved al- 
ready, RT M i. 


And as by this way we have produced a 
red liquor, and a white precipitate” out of a 
dirty green magiſtery of roſe - leaves; ſo by the 
ſame method, you may produce a fair yellow, 
and ſometimes à red — 40 and the like pre- 
cipitate, out of an infuſion of a curious purple 
colour. For you may call to mind, that in the 
annotation upon the 39" riment I inti- 
mated to you, that I had with a few drops 
of an alcali turned the infuſion of log 
into a lovely purple. Now if inſtead of this 
alcali I ſubſtituted a very ſtrong and well - 
filtrated ſolution of minium, made with ſpi- 
rit of vinegar, and put about half as much 
of this — — as there was of the infuſion 
of log wood, (that the mixture might afford 
a pretty deal of precipitate,) the affuſion of 
a convenient proportion of ſpirit of falt would 
(if the 5 — be 'well =_ nimbly ſtirred 
together) preſently ſtrike down a precipitate 
like that — mentioned, 4 the 
liquor, that ſwam above it, for the moſt part, 
into a lovely yellow. FORT 
Bor for the advancing of this iment 
a little further, I conſidered, that in caſe I firſt 
turned a ſpoonful of the infufion of logwood 
pays by a convenient proportion of the ſo- 
tion of minium, the affuſion of ſpirit of ſal- 
armoniack would precipitate the corpuſcles of 
lead concealed in the ſolution of mintum, and 
yet not deſtroy the purple colour of the liquor; 
whereupon I thus proceeded : T rook about a 
ſpoonful of the tincture of logwood, 
(for I found, that if it were ſtale, the experiment 
would not always ſucceed,) and having put to 
It a convenient proportion of the ſolution of 
minium to turn it into a deep'and almoſt opa- 
cous purple, I then'd in as much ſpirit 
fal armoniack, as I gueſſed would precipi- 
wee about half or more (but not all) of the 
lead, and immediately ſtirring the mixture 
well together, T mingled the precipitated parts 
with the others, ſo that they fell to the bottom, 
partly in the form 'of a powder, and partly in 
the form of a curdled ſubſtance, that (by reaſon 
of the predominancy of the tinged corpuſcles 
over the white) retained, as well as the ſuper- 
natant liquor, a blueiſh purple colour ſufficient- 
ly deep, and then inſtantly (but yet warily) 
pouring on a pretty quantity of 4 — of ſalt, 
the matter firſt precipitated was, by the above 
ſpecified figure of the bottom of the glaſs pre- 
ſerved from being reached by the ſpirituous 
ſalt ; which haſtily precipitated it a new 
bed (if I may fo call it) of white powder, be- 
ing the remaining corpuſcles of the lead, that 
the urinous ſpirit had not ſtruck down. So that 
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Tuvs you fee; Pyephites;" Gt though 
have ſeemed to have ighted on 
FR. 


have in 
theſe, and other papers hinted concerning the 
differences of falts. And perhaps I might add, 
upon more than conjecture, that theſe very no- 
tions, and ſome particulars ſcatteringly deliver - 
ed in this treatiſe, being ſkilfully put together, 
may ſuggeſt divers matters (at leaſt) about co- 
lours, that will not be altogether deſpicable. 
But thoſe hinted, Pyropbilus, I muſt how leave 
ſuch as you to proſecute, having already ſpent 
far more time than I intended to allow myſelf, 
in inting you with particular experiments 
and obſervations concerning the changes of co- 
lour ; to which T, might have added many 
more, but that I hope I may have preſented 
you with a competent number, to make out, 
in ſome meaſure, what L have, at the beginning 
of this eſſay, either propoſed as my deſign in 
this tract, or delivered as my conjectures con- 
cerning theſe matters. And it not being my 
preſent deſign, as T have more than once de- 
clared, to deliver any poſitive hypotheſis or ſo- 
lemn theory of colours, but only to furniſh you 
with ſome experiments towards the framing of 
ſuch a theory; 1 ſhall add nothing to what I 
have faid already, buta ſt, that you would 
not be forward to think I have been miſtaken 
in any thing I have delivered as matter of fact 
concerning the changes of colours, in caſe you 
ſhould not, every time you try it, find it ex- 
actly to ſucceed, For beſides the contingen- 
cies, to which we have elſewhere ſhewn ſome 
other experiments to be obnoxious, the omif- 
ſion or variation of a ſeemingly inconſidera- 
ble circumſtance” may hinder the. ſucceſs of - 
an experiment, wherein no other fault has been 
committed. Of which truth I ſhall only give 
you that ſingle and almoſt obvious, but yet 
illuſtrious inſtance of the art of dying ſcarlets: 
for h you ſhould ſee every ingredient, 


that is uſed about it; though I ſhould parti 
tarly inform you of the weight of r 


though you ſhould' be preſent at the kindling 
of the- fire, and at the increaſing and remit- 
ting of it, whenever the degree of heat is to 


be altered; and though (in a word) you ſhould 
ſee every thing done ſo parti y, that you 
would ſcarce harbour the leaſt doubt of your 
comprehending the whole art; yet if I ſhould 
not diſcloſe to you, that the veſſels, that im- 
mediately contain the tinging ingredients, are 
to be made of-or'to be lined with tin, you 
would never be able, by all that I could tell 
and can- 

dideſt 


you elſe (at leaft, if the famouſeſt 
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Nn ters are boiled, . may 


tinctute of cochinral to an unheeded circumftance have 
So much depends up- ceſs of experiments concerning 


the. ſuc: 
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ſhines in the Dart. 


Firſt encloſed in a L E 77s K le 5 


And 2. together with it, annexed. to. e foregoi! 
ſcore of the affinity between LIC 
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| 5 I As * 5 1011 
| HOUGH Sir Robert as and 
Monfieur Zulichem be perſons, that 
| have deſerved ſo well of nd com. 
tnonwealth of learni that 1 
ſhould think myſelf unworthy to e looked 
as a member of it, if T declined to 
whe, or to ſerve them z yet I ſhould not with- 
out 'rel ſend. you the notes you deſire 
for him, if I did not hope, that you "will tranf- 
mit, together with them, ſome account, „ vb 
they are not leſs unwott hy ,of of, his b 10h 
which that you may do, 
how the writing of them was eee 
in ſhort was thus, As I. was juſt going out of 
town, hearing that an ingenious gentleman of 
my acquaintance, lately, returned from Italy, 
had a diamond, that being rubbed, would ſhine 
in the dark, and that he was not far off; 1 
ſnatched time from my occaſions to make him 
a vilit; but finding him ready to go abroad; and 
having in vain tried to make the ſtone yie 
any light in the day-time, I botrowed it of 


him for that night, upon condition to reſtore 


it him within a day or two at furtheſt, at Gre- 
ſham College, where we appointed to atte 
the meeting of the ſociety, that was then to 
be at that place. And le I haſted that 
evening out of town, and finding after ſupper, 
that the ſtone, 'which in the day-time would 
afford no diſcernable light, was really conſpi pi- 
cuous 1n the dark, I was 800 taken with the 50 
— 7 and fo deſirous to make ſome uſe of an 
portunity, that was like to laſt ſo little 4 
while, that though at that time had no body 
to aſſiſt me bur a foot-boy, yet ſitting up late, 
I made a ſhift. that night to try a pretty num- 
ber of ſuch of the things, that then came into 
my thoughts, "as were not in that place and 
time et And the next day, hein 
otherwiſe employed, I was fain to make 
of a drouſy part of the night to fer down Hal- 
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ield Run, ſince here we ſee"! 
deadand 5 


ſtruction of the texture 
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to ſta) 
the uebi of i it, I ordered the to tay 
Sons to be brought after me to Gre/bam Col- 
egez where 1 5 remember, that they were, 
het N the 11 55 Itſelf, ſhown' to the 
'Ro yal Society, by Which, they had the good 
12 not to be ified,” © though” ſeveral 
were, through hafte,'omirted, ſome of 
"wick ad find in this 15 of the inclo- 
ed pa The ſubſtancs of this ſhort narra- 
tive I Taps oy wilt let Monteur Zulichem 
' know, that he thay be kept from expetting any 
thing of finiſhed , th obſervations, and be 
diſposed, to Excuſe the want of it. But ſuch 
as they are, I hope they will prove (without 
A clinch) luciferous experjtnenrs, by ſerring the 
"ſpeculations of the curious on work, in a dili- 
1 25 inquiry after the nature of light; towards 

e diſcovery. of which, 

not yet met With ſo onde able an experi- 
t produced in a 
ous body; and that not as in rot- 
ten wood, Or in fiſhes, or as in the Bolonian ſtone, 
by a natural corruption, or by a violent de- 
of the body; but by fo 
flight à mechanical operation upon its texture, 
as we ſeem to know wi at it 18, and as is imme- 
diately Tage and that ſeveral ways, With: 

out at the body, or makin 

ſenſible 


W ba, in its manifeſt qu 
And I am the more willin 
haſty trials to Monſichr Zul 
becauſe ' he; being upo upon tlie eofifideration of 


os 
"to expoſe my 
em, and to you, 


dio ptricks;” i od 
the Aber, 1s probably FI treats of; Light, will 
I hope; excite a perſon to conſider It; that is wont 
to conſider things he treats of very well. And for 

you, Shs 1 hope y you will both recruit and perfect 

the 'ob 900 ions you receive ; ; for you. know; that 
I cannot add to them, ha aving aj ood while ſince 
reſtored toMr, Claytol the tone, which; though 


it be now ih ack in e 10 bs y 
Ucſerves; 


& | 
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pethaps, they have 


a phænomenon relating t to 
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as 
e leave to make further trials w 
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ow that cords 2 
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A cher, 


&y, 
inquiſitive- himſelf, than a. favourer.. of them favpur of this lady and her huſband, 7 — 
that are ſo. I doubt not but theſe notes will which I have the honour to be acquainted with) 


Cocker in mind of the, 
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will ell you lame. par i. Nin 
you an account. Becauſe I find, on the one 


e a. great m 1 it no rarity, 


* there 
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Bot, the beſt 5 on this 
ſubje vir diamonds, 
Pot 9 t he delivers of  carbuncles, 


Beetins de Wich this ange; Magna fp en carbunculi. 


0 put in & 
ls 4 pre 4 


. inſtar lu- 


S 


10 10 his 


of autem 
neal? phi & antbraces d elde no- 
minantur, vulgo creditum fuit, carbonis inflar 


in wor ul tamen 250 gemm4 BaAe- 

ebenſum, licet d quibuſdam temere jacte- 
Jo And the, recenteſt writer, I have met with 
on this ſubject, Olaus Wormins, in his account 
of his well-furniſhe Muſeum, does, where he 
treats of rubies, , concur with the former writers 


Muſe; War-by theſe words: Sunt, q ui rubinum veterum car- 
= zunculum eſſe ade ed deeft una illa nota, 


quod i in 1enebris inſtar anthracis non luceat : Aft 
talem carbynculum i in rerum naturd nom inveniri 
major pars authorium exiſtimant. | Licet unum 
aut alterum in India apud magnates guoſdam re- 
Periri ſcribaut, cum tamen ex aliarum relation 
id habeant ſaltum, ſed igft non viderint. In con- 
firmation of which I ſhall only add, that hear- 


; be found, it may afford no ſmall- aſſiſtance to 


out to be e 
may have 


9 


gie as a. man's arm, without ſpot, 


to to make a trial of this famous ruby in the night, 
of and in a room well;darkned, but Hoe only could 
ons — Ha not diſcern any thing of light,» by looking on 
the ſtone bofore a thing had been 


3 4 N 


will ſhine in the dark. For if ſuch a thing can 


the curious in the inveſtigation of light, beſides 
the nobleneſs and rarity of the thing: itſelf.” And 


though Yartomannus was not an N of 
what he relates, that the one of 
the chief kings of the Zaft- 3-4 d a true 


carbuncle of that bigneſs and ſplendour, 'that it 


ming very oriouſſy in the dark; and though 
Carle as orto,. the Indian Vice-Roy*s phi- 
ſician, ſpeaks of another carbuncle, only upon 
the report of ane, that he diſcourſed with, who 
affirmed himſelf to have ſeen it; yet as we are 
not ſure, that theſe men, that gave themſelves 
. ſpeak true, yet they 
one ſo for aught we know to the 


And I could preſent you with a 


trary. 
ch conſiderabler teſtimony to the ſame 
- purpoſe, if I had the 


permiſſion of a perſon 


concerned, without whoſe leave I muſt not do 


it. I might tell you, that Marcus Paulus Venetus 
(whoſe ſuppoſed fables divers of our later 3 
travellers and navigato 


rs have ſince found to be ©* 
toy Tearing of 6 of Fehe king of Zeilan, that then 
us, that he 1 e he dares 
Ein and as big 
ning like a 
fire: and he ſubjoins, that the Great Cham, 
under whom Paulus was a conſiderable officer, 
s ſent and offered the value of a city for it; but 
the king anſwered, he would not give it for 
the treaſure of the world, nor part with it, 
having been his anceſtors. And I could add, 
0% in the relation made by two Ruſſian Col. 


5971 in the world, a palm lon 


ks of their journey into Catay, written to in the yew 
ntion their having been 1619. 


their emperor, 285 
told by the people of thoſe parts, that their 
king had a "ry Shich Biden d as the ſun both 
day and night, called in their language Sarra, 
which thoſe Coſſacks interpret à ruby. But 
theſe relations are too uncertain for me to build 
any thing upon; and therefore I ſhall. proceed 
to tell ou, that there came hither, about two 
years lince, out of America, the governour of 
one of the principal colonies there, an ancient 
virtuoſo, and one that has the honqur to be 
a member of the Royal Society: this gentle- 
man, finding ſome of the chief affairs of his 
country committed to another and me, made 

1 me 


Purchas“ 
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thoſe ſuperſtitious fears of the 
reaſon of the difficulty of 
e a ſhift to clambet up to 


that ſbines in. the dark. 


me divers viſits z and in one of them, when I 


ſtones they had _ in, thoſe 


thought it not fit to venture himſelf ſo far a- 


mong thoſe ſavages, yet he purpole'y ſent thi- 
ther a bold Engliſhman, with ſome natives, to 
be his guides ; and that this meſſenger brought 
him back, word, that at a diſtance from the 
hillock he had plainly perceived ſuch a ſhining 
ſubſtance as the Indians tradition mentioned; 
and being ſtimulated by curioſity, had lighted 
inhabitants, and 
with much ado, 
the way, had 
that part of the hill, where, by a very heedful 
obſervation, he ſuppoſed himſelf to have ſeen 
the light. But whether twere, that he had 
miſtaken the place, or for ſome other reaſon, 
he could not find it there z though when he 
was returned to his former ſtation, he did again 
ſee the light ſhining in the ſame place where it 
ſhone before. A further account of this light 
I expect from the gentleman, that gave me this, 
who lately ſent me the news of his being landed 
in that country. And though I reſerve to my 
{elf a full liberty of believing no more than I 


ſee cauſe, yet I do the leſs ſcruple to relate 


this, becauſe, a good of it. agrees well 
enough with another ' il that I ſhall. in the 
next place have occaſion to ſubjoin: in order 
whereunto, I ſhall tell you, that though the 


learned authors I formerly mentioned, | tell us, 


that no writer has affirmed his having himſelf 

ſeen a real carbuncle, yet, conſidering the light 

of Mr. Clayton's diamond, it recalled into my 

mind, . that ſome years before, when I was in- 

uiſitive about ſtones, I had met with, an old 

talian book highly extolled to me by wy 
h the boo 


competent judges z and that, thoug 


was very ſcarce, I had purchaſed it at a dear 
rate, for the ſake of a few conſiderable 
paſſages I met with in it, and particularl 
one, which being very remarkable in itſelf, 
and pertinent to our preſent argument, I ſhall 


put it for you, though not word for word, 


which 1 fear I have forgot to do, yet as to 
the ſenſe, into Engliſh. 5 

* Havinc- promiſed, (ſays our author) © to 
«* ſay ſomething of that moſt precious ſort of 
« jewels, carbuncles, becauſe they are very 
© rarely to be met with, we ſhall briefly deliver 


Benvenuto what we know of them. In Clement the VIIth's 
Cellini nell * time I happened to ſee one of them at a cer- 
Arte del « tain Raguſian merchant's, named Beigoio di 


G:oiellare 
lib. 1. 5 4. 
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Bona: this was a carbuncle white, of that 
© kind of whiteneſs, which we ſaid was to be 
© found in thoſe rubies, of which we made 
mention a little above,“ (where he had faid, 
that thoſe rubies had a kind of livid whiteneſs, 
or paleneſs, like that of a Calcidonian) but it 
* hadin it a luſtre fo pleaſing, and fo marvel- 
lous, that it ſhined in the dark, but not as 
much as coloured carbuncles z though it be 
true, that in an exceeding dark place I ſaw 


he. belonged to, he told me, 
had a tradition, that in a cer- | 
bout them, diſcourſing in my youth with a 
Roman gentleman of ancient experience in 


it ſhine in the manner of fire almoſt gone 
out. But as for coloured carbuncles, it has 
not been my fortune to have ſeen any: where- 
© fore I will only ſet down what I learned a- 


matters of jewels, who told me, that one 


Jacopo Cola being by night in a vineyard of 


* his, and eſpying ſomething in the midſt of 
it, that ſhined like a little glowing coal, at 
* the foot of a vine, went near towards the 
place, where he thought himſelf to have ſeen 
© that fire; but not finding it, he ſaid, that 
being returned to the ſame place, whence he 
had firſt deſcried it, and perceiving there the 
* ſame ſplendor as before, he marked it fo 
© heedfully, that he came at length to it, 
* where he took up a very little ſtone, which 
* he carried away with tranſports and joy. 
* And the next day, carrying it about to ſhow 
* it divers of his friends, whilſt he was relating 
after what manner he found it, there caſually 
© intervened a Venetian embaſſador, exceed- 
* ingly expert in jewels, who preſently know- 
ing it to be a carbuncle, did craftily, before 
he and the ſaid Jacopo parted, (fo that there 
* was no body preſent, that underſtood the 
* worth of ſo precious a gem) purchaſe it for 
© the value of ten crowns, and the next day 


left Rome to ſhun the being neceſſitated to re- 
* ſtore it; and, as he affirmed, it was known 
© within ſome while after, that the ſaid Vene- - 


© tian gentleman did, in Conflantinople, (cll 
that carbuuncle to the then Grand Signior, 
newly come to the empire, for a hundred 
© thouſand crowns.” | | 
And this is what I can ſay concerning car- 
buncles; and this is not a little at leaſt as to 
the firſt part of this account, where our Cellini 
affirms himſelf co have ſeen a real carbuncle 
with his own eyes, eſpecially ſince this author 
appears wary in what he delivers, and is in- 
clined rather to leſſen, than increaſe the won- 
der of it. And his teſtimony is the more con- 
ſid erable, becauſe though he were born a ſub- 
ject neither to the pope nor the then king of 
France, (that royal virtuoſo Francis I.) yet 
both the one and the other of thoſe princes 
0 7 S him much about making of their 
nobleſt jewels. What is now reported con- 
cerning a ſhining ſubſtance to be ſeen in one 
of the iſlands about Scotland, were very im- 
proper for me to mention to Sir Robert Morray, 
to whom the firſt information was originally 
drought, and from whom I expect a farther 
(for I ſcarce dare expect a convincing) account 
of it. But I muſt not omit, that ſome virtuoſi 
ueftioning me the other- day at Whitehall 
t Mr. Clayton's diamond, and meeting 
amongſt them an ingenious Dutch gentleman, 


whoſe father was long embaſſador for the Ne- 


therlands in England, I learned of him, that 
he is acquainted with a perſon, whoſe name 
he told, (but I do not well remember it,) who 
was admiral of the Dutch in the Zaft-Indies, 
and who aſſured this gentleman, Monſieur 
Boreel, that at his return from thence, he 
brought back with him into Holland a ſtone, 


which though it looked but like a pale dull 


diamond, 


4 


Obcivitions on a erbe, ne Sh 


diamond, ſuch a he ſaw Mr. Cie to be, 
yet was It a real catbuncle; and did without b 
rubbing 939 much, that when the admi - admired — 

3 cheſt, which he kept men, otherwiſe ſented) — 
„ where it was for-  ctibe'to jewels ſuch virtues, as ſeeni/no/ way 


AT ak po 
_ under 44 1 in a 
biddden to bring candles for fear of miſchan- | 


ces, ..as ſoon as he 


2 mou its native light, ſhine ſo as to illu- concerning ole en rents 
_ ſtrate 0 gentleman know not well how to 


5 Ooty had And this 


hong Fer 


who! is yet alive in dd * p 
fill have the jewel by him,) for a particular 
account of this ſtone, 1 hope ere long to re- 
ceive it; which will be the more welcome to 
me, not only becauſe ſo unlikely a thing needs 
a clear evidence, but becauſe I haye had ſome 
ſuſpicion, that (ſuppoſing the truth of the 
thing) what may be a 1 ng ſtone in a — 
hot country, as the Eaſt-Indies, ma 10 
ceaſe to be lo (at leaſt in certain ſeaſons) 8. 
one as cold as Holland. For I obſerved in the 
diamond I ſend 


warmth, though excited by other ways, would 
make it ſhine a little. "And it is not impoſ- 
ſible, that there may be ſtones as much more 
ſuſce; ible than that, of the alterations re- 


de to make a diamond ſhine, as that ap- 
ſuſceptible of them than 

diamonds. And I confeſs to you, 
chat this is not the only odd ſuſpicion, (Ne, 
 more- indiſputable, 


Moen > 


F 0 oper i e tes,) that 

What 1 tri ſuggeſted to 

me. For hot eres to entertain with the 
I think may be effi even in har- 


der ſort of ftones, by ways not vulgar, nor ve- 
ry promiſing, becauſe I may elſewhere have 
occaſion to ſpeak of them, and this letter is 
but too prolix 
now acknowledge to you is, that I began 
2 8 of th 
ome truth in what is fai e ri turquois, 
that it often changes Ge a, 4 wearer is 
ſick or well, and mahifeſt] loſes irs ſplendour 
at his death. For when I 15 
warmth of an affriction, that laſted not above a 
er of a minute, nay, that of my body, 
(whoſe conſtitution, you know, is none of the 
hotteſt) would make a manifeſt change in the 
folideft of ſtones, a diamond it ſeemeg] not im- 
ble, that certain warm and ſaline ſteams, 
by li the body of der may 
y enty or paucity, or 
liar nature, or by th tl lee 0 45 


ro 


cluſam perpetuo 

triginta annos Hiſpanus quidem non 

(ut moris apud nos eſt) venum expoſita 
ropter coloris el 

re prorſus 

ris gemmæ habendæ deſiderio etiam rens & frater 

mirabundi 


cujus faculracem de gemme e 


r 


— mea ny illi, 
— Turpe enim exiſtimabam, hujuſmodi 


ſculptor, redditque —— quam geſto 8 cond leren. ator io. 
perficiem. Bemmam, atue 
quiz obſervabam, nunquam fere 9 ita ut . uc 


ſed non ita nitens propter ſcul A em ſuperfi 
ae Fieber. 14 re 


the trunk, ' the ſtone  poreal ones at all; yet as to what is 


granted me the ſo learned (and which n Une is much more 


 repea 
narrative be the anqu's hangin 


you an account of, that not quis putarer. 
only rubbing, but a very moderate degree of three years re 


already; that which I ſhall 
not in ſome caſes be ready to put the ſtone itſelf into my 1 


und, that even the heat, he is loth to have it meddled with, for 


ne narrative in the aurber's own word, aid lor be) faners ann 


porui. Geſtave 

paternis ædibus habitans. Is cum vita functus eſſet, & ipſius ſupellex 
inter cetera etiam turcois 
tiam, quam vivo domino 
rat, ut potius malachites, uam tuch videretur. 
meus, qui antea 
: emit cam nihilominus pater, 
ok, ac preſcntes non eam eſſe quam Hiſpanus geſtarat, arbitrarentur. Domum reverſus 
fibi indecoram cam mihi dono dat, inquiens ; Quandoquidem, = volgi fama eſt. tur 

dono dari debere, tibi cam devores eg 
modum ficri ſolet, in 1 chalcedonio, 4 


the colour and the e 


e 40 


to any cor - 


rmed 
colour, 1 
ion of 


F cannot but think it worth 

cially ſince a much later 
author, Olaus Wormins, — he treats = 
that None, © confirms it with this teſtimony: Wormius 


is memorandum exemplum, quod - be- Muſe, 
mus Bocrias de ſtipſo refert, tam mutati coloris 180.8 


quam 2 caſu preſervationis. 
 diffemile 2 ni ex Anſhelmo petitum 
I remember, that I ſaw two or 


is (worn in a ring) 
wherein there were fome ſmall | which 
the virtuoſo, whoſe it was, me he had 
obſerved ro growſometimes gremer, ſometimes 
tefs, and to be ſometimes in one part of the 
ſtone, ſometimes in another. And I having 
encouraged to mike pictures from time to 
time of the ſtone, of the ſituation of the 
cloudy parts, that ſo their motion may be 
and better obſerved, — 
came to me about the middſe of this v 
week, and aſſured me, that he had, — 
made from time to time ſchemes 2 5 
the differing parts of the ſtone ; w the 
eee 
tioned clouds are very manifeſt, though the 
cauſe ſeemed to him very occult. Theſe pic- 
tures he has promiſed to ſhow me, and is 


But the ring having been the other day caſually 
broken upon his finger, unleſs ĩt can be taken 
out; and ſet again without any conſiderable 


fear its peculiarity ſhould be thereby deſtroyed. = 
And poſlibly his a 1 would have 
been ened, if I had had opportunity 

to tell him what is related by the learned Wor- Miſcwn 
- mins of an acquaintance of his, that had a = 
nephritick ſtone, of whoſe eminent virtues Fg. 99. 
he had often experience even in himſelf, and 
for that cauſe wore it {till about his wriſt ; and 
yet pong upon a time into a bath of fair water 


only, 


ſatis admirari rat enim ante 
batur. Verum nemo icer complures 
t) fibi emptam voluit, pri- 

Aderat tum tempo- 
ius gratiam & elegantiam ipſius viderant, 
ſatiſque vili prerio, qua omnibus contemptui 
pater, qui tam tur pem = 


atiam nujlam . 0 uti," Pact 
g<fjaram, rediritfiprittinus color, 

id precipye, quod 

caadom 


* 


lx omnes 


4 * 0 War" 
e 


the 
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—— herbs had been boiled, 
ren with this decoQion, 
was de ee whence Wormius 
takes f 125 1 the ſick, to 1547 
ſuch eee they make uſe of a 
And we tnight expect 
wiſe, . 'to be wrought upon in 
c_— nn t were troe, which the 
9 in his ingenious, Arte Fahy 
mio, lib. Lache e er namely, rhar rurquois's diſco- 
7. :ap. *"Joured, and g n white, will in and ac- 
102. quire un Excbllent colour; if yu but keep them 
two or three 
ſweet 
Warth Ahe: 
doubt Wherher it be fo, 2 95 not as 99 
had opportunity to ſatisfy by tr 
becauſe I find, by the L Ye moſt 
ſxilful Seton among whomT have laid out for 


Cf ? 


e of 


Arte Je- 


though bthers be not at all ſo, And therefore 
T ſhalf now only mind you . 
vw Know as well, as 1, name] 

"ſtone, -whiehr is called Oculis Minds; if it be 

im ies Kind, will bavr 10 great a chang 

Heſs in its fexture by being barely left a whi 
in the languideſt of liquors, common water, 
that man opacous it will become tranſparen 1 
and acquire e of which, it will again be 
deprived, «without uſing any other art or 
violence, by leaving it a While in the air. 
And before experience had" ſatisfied us of 
the truth of this, it ſeemed as unlikely, that 
common: water or air mould work fi great 
changes ii that gem, as it now ſeems that the 
effluyiums of a human body ſhould. efftet leſſer 


_ in'a'turquois, © ly if more ſuſ- 
. le 8 ver other ſtones of the ſame 
Abd“ 103 watch and mf eyes tell 
. — 14 55 0 * ane ds chin 4 
to ſleep; matters of this nature will de be 

as wel Ta mort 1 980 cleared by conference. 
than writing erefurt $4 I think: you 


know me a to make it needful for mie 
diſclaim cxectuſity, notwithſtanding my havin 
entertained" yo with all theſe extravagancies;, 
for yo 1 well, how wide à difference Tam 
wont to put Week Andes, that 8 
be, and Fänge that "ths and between tho 


quired · into, and thoſe that are not worthy to 
be actually believed; without making -4po- 

logies for my ravings, I ſhall readily, An 
with the drowlineſs, chat calls upon me to re- 
leaſe you: and the rather” becauſe Monſieur 
' Zulichem' being concerned in your deſire to 
know the few "things 1 I ace Moog os about 


The ſtone it felf being 
(being in haſte) to omir the 


in the day time 
about the middle ot it. which: covered near a third 


to find e e- 


days at moſt coyered 3 E 
t in a temperate 33 
png it were true, 7 n 


tufquoiſes, that the true ones are great rarities, | 


relations, that are but nat unworthy to be in- 


rt of an inch in length, and ſomewhat leſs in breadth ; that it was a dull ſtone, and of a very ving 
lictle of the vividneſs of even ordinary diamonds, and being blemiſhed with a whiriſh cloud 
part of the ftone. 


Hine I ide H 


the ſhining ſtone ; to entertain thoſe with ſuſ- | 


icioms, chat are accuſtomed not to acquieſce 
but in demonſtrations, were a thing, that can - 
5 be looked upon i other tian very er 
Tr 
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"moſt faichful ſervant, 
R. BOYLE. 


OBSERVATIONS made * this 25 of 

October, by: about M r. r s Dia- 
j n 7 3p WR | 

EI NG booked on in ee + e 
though in a bed, whoſe curtains were 
carefully drawn, I could not diſcern it to ſhine 
at all, though well rubbed ; but about a little 
"ny ſun:ſer, whilſt che twilight yet laſted, 
„this morning a pretty while after ſun- 
rifna, (but before I had been abroad .in the 
more freely inlightned air of the chamber) I 
could upon a light aden e perceive the 
ſtone to ſnine. 
2. Tu candles being! obe I could 
not in a dark place diſcern the ſtone to have 
any light, when I looked on it; without hav- 
ing rubbed or otherwiſe prepared it. 

3. Br two white pebbles, though hard rub- 
bed, one againſt another; nor by the long and 
vehement affriftion of rock cryſtal againſt a 
piece of red cloth, nor yet by rubbing two 
diamonds ſet in a ring, as I had rubbed this 
ſtone, I could . wy ſenſible degree of 
light. 

4. 1 end this Jianiond hard enough, not 
only: to enable me to write/readily with it up- 
on glaſs, but to grave on rock-cryſtal it (elf. 

5. F-Found f this to have, Us other cg 
monds, an electrical faculty. | 


6. BIMO rubbed upon my clothes, as is 


Ali or the exciting of amber, wax, and o- 
ther electrical bodies, it did in the dark mani- 
feſtly ſhine like rotten wood, or the ſcales of 
whiti or other fiſh. , 

= mag this conſpicuouſneſs was fainter 


than that of the ſcales and ſlabber (if I may 


ſo call it) of whitings, and much fainter than 
the light of a glow worm, by which I have 
been ſometimes able to read a ſhort, word; 

whereas after an ordinary affriction of chis dia- 
mond, Tun not rn to an, _— wy 


EW Theſe were brought in and read behore the Royal Society, (the day following) O#. 28. 1663. 
to be ſhown to the Royal Society, when the 
of it; vhich is in ſhorr; That it was a flat or table diamond, of about a chi 


obſervations were delivered, I was willin ing 
bad water, ha 


Haſte made me forget to rake notice, that I — * the ſame morning, the ſun dere forth clear enough, 
upon the diamond through a ' microſcope I might try whether by that magn 1 en any thing of 
iar could be- diſcerned in the texture of th — and rhe whitiſh cl, t poſſeſt a good part of 
it. But for all my attemt ion I could not diſcover any iartry worth mentioning. 
+ 5. For it drew light bodies like er Ft, n that are noted to do ſo; but irs attractive 
power ſeemeed inferior to theirs. * 
Vo L. II. | Z 


8 - 
6 ” 
J b | 
* 


af the 

ſible ſome while after. 
8. Bor if it were rubbed 
nient body for a pretty 


be viſthly ſo. Aud though at 
that by this 


ry" 
veral 


 Obſernationte; on. a A 


the light of j any of the geateſt 


decay ak ada, upon. 
ion, though the ſtone 


R's tad 
caling 
th 


* 
». 
. 


upon Gb. 


| ey while, ang briſkly 
enough, I found 1 light would be for ſome 


moments much mo more conliderable, almoſt like 
the ce hgh of a glow-wort ; inſomuch that after I 


with a chafed ſtone. 


exhibit a little luminous circle, like that, but 
not ſo bright as that, which children make by 
moving a ſtick fired at the end: and in this 
caſe it would continue viſible about ſeven or 

eight times as long as I had been in it. 

3 I Foy, that holding it à While near 
the flame of a candle, (from which yet I was 
careful to avert my eyes) and being imme- 


— K bo fut it 


ſhine, by holding it 
dark place, over 2 
was well heated, but not to CS. 


mering,, yet it n an by ei 
= ways aboye-mentioned. Ban 


Ria. th To {i 


2 owe to thine 


hair, to try whether it w 
md not that it did ſo: 


— 


Having purpoſely rubbed. it 
bodies differing as to calqur and | as 


texture, there ſeemed tg be — Sie 
rity in ches excitation (if I may ſo call it) f 
light. __ whute and red cloaths it ſeemed | 


E = fa 


t length T found, | 


ane 


4. "bes wh hg roul be 
. e 
23 NS 85 

a W en box, 
1 8 it was excited, and 


FAG the he white 5 | 

8 e 4 wy 00. 
e ition whi ju en 
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16. AVING TW Sone, Inum- 
Ao ger had provi- 


e 


. 
if I wok 


wg: erat. h 


IND 
e Su AY ISS 


ON 


10 did generate the C 
| 4 the account of its producing heat be 
SSI le, till the pi 
pretty well in the 
dark \and chen immediately I applied a len- eye 
Later it, but 


9. We durſt e 3 inns eben fre ; "Fr Bal * 


e — 
borrow was to 
+ 15. We likewiſe — 


8 and 3 an acid ſpirit, and, as F remember, an alcalizate ſolution ; and found not any of thoſe 


reafon of its warmth, it would 


diſcerning the luſtre of the ſtone. 


precigus 
Srepr us. kind. 
it, ns ſorts we had excired it, under lever: of ſeveral, ours, as ſpirit of wine, oils boch 


ade by A ran, has» rm vor would not extinguiſh li 
Nl. ends —4 it; and divers times h 
the water had leiſure jo commnnicate ſame of irs heat to is, it would oficy ſhine as on as it was taken 
probably we ſhould have ſeen it ſhine more, whilkt it 
heated water is wont to acquire, 9 ſcore of the uumerous l 


flanes) auld vie and impair a jewel, that was but 


t in the diamond, I thought 
found, that if it were kept 


in the; water, if ſome degree of o , which 
os file bubbles generated in it, had e hop 
* 


SEES enn, iT RE 

that ſhines in the dark. 
colour than. blue, aſſiſt me to gueſs, whether. 4.POSTSCRIPT, annexed ſome hours 
ieſelf were ſincere or no. Rut finding the after the Obſervations were written. 
impervicus to fo. faint a light, I then thought 
ic to bay x A Mies would not 
by attrition increaſe the diamon@'s light, 
ſo as to become penetrable thereby : and „ @ 
cordingly when I rubbed the glals briſkly up- - , rmerly noted, not only a fine ar- 
on the ſtone, I found the light ta be conſpi- rificial cryſtal; und ſome alſo cha 
 cupuyenovehiuanch nt tyod in i Put bt & by wad two) dis I &d nt bel, 
ſuge z bet found t not ey do git a hame to- that any of theſe Wyſcloſed the like glimmering 
the colour it exhibited, 3 of light : yet after all, perceiving by the hard- 
LasTLY, To comply with the (fuſpicion I net, and the teſtimony of a ſkiltul goldſmith, 
had upon the whole matter, that the ws by 


night, may make this ſtone appear a kind 
'Sy and the rather, becauſe having 
xs I fo 


1s natural, 


that this was rather a natural than artificial 


compreſſion of its parts, rather than incalef. rence in the! way of ſetting, or in the ſha 
cence z I took a piece of white ale well Sa- ihe ne T inade uſe of, neither of 
zed, and if I preſſed the ſtone hard againſt it, . which was like this, a flat table · ſtone, I thought 
it ſcemed, though I did not rub itto and fro, to. ft to make a further trial of my own diamonds, 
ſhine at the ſides. And however it did both by ſuch a briſk and aſſiduous affriftiop, as might 
very manifeſtly and vigorouſly ſhine, if. whilſt make amends for the di - 
I fo preſſed it, I moved it any way upon the mentioned, in caſe they were the cauſe of the 
ſurface of the tile, though I did not make7it!” unfucceſsfulneſs of the former attempts, And 
draw a line 3 lr 2 I en 1 way I could 
or thereabouts, made bring a diamond I wore on my finger to 

NS ooo 815 

line to er, without any return or continued fo, though I covered it with ſpittle, 
lateral mogiog. Nay, after ir had been oft. and uſed. ſome other trials about it, An this 
rubt&6d, "and; ſifered"to joe rs light again,” vill much lefſerr the wonder of all the former- 
not only it ſccmed more cal de Be excied'! i mentioned obſervations, by ſhewing, that the 
than at the beginning of the night; but if I properties, that are ſo ſtrange, are not peculiar to 
did preſs hard it with he finger, at the one diamond, but may be found in others alſo, 
very inſtant that Idrew it briſkly off, it would and, perhaps, in divers other hard and diapha. 
diſcloſe a very vivid but exceeding ſhort-lived ns itones. Tet 1 hope, that what this diC- 
endor, not to call it a little coruſcation.* So covery takes away from the wonder of theſe 
a Carteſian would ſcarce ſcruple to think, he 1 ions, it will add to the inſtructiveneſs 
bd found in this ſtone fo Na A of them, e 8 towards 
is ingenious ypotheſis, inyeſtigation of the nature of light. 


h, 

ase 
+ kgs emeralds, Ec. but found not of 
and Oe CLOSET 
diamonds either would not ſhine at 


we tried ef all kinds, were equal to the NV. which the obſervations were made, not only conſidering. 
degree of lighr it afforded, but the cafincſswherewith 


was excited, and the comparatively great duration of its ſhining. 


S OM E 


er 3" "73 EE — 4 ; 
Of thay patticulars tak notice of in one 


nifeſt change: wrought, in the ſtene was by ſtone; for feat left there might be ſome diffe- 


diſcloſe a that was ſenſible enough, and 


"0 them, being the ſubject, about Which Tam years Ago,. I vent red to Mew ou res of 
td entertam yo L preſume it will not much thele papers, with oth hers (tar 


. obliges me to mention 
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G1 3641 12 104 1K 3, ' * n i145; ie 
My: Daare l n 21 ties Uh 200 un yo i 2 nog aha 23 1 
Har ſacred book, Which furniſhes write TE FR behalf of the, Giptire ants "ir 
dur / pretchery” /boty with their texts Who : may alſo, 1 preſume, remember (whi 
und- great part of their diſcoutſes is my ſecond reaſon,) at when, ſeven or hp 


#1 34 


yet ſuppr 
ſurprize you; if what I: ſhall:ay;cinrepreſen belonging to the fame treatiſe, you et 19925 
— ou . — . on that 1 fed 9808 me ſuch a pertn e TOE C 
reliſh more of a ſermon than of a letter of com- they ſhould ever be made publick 15 
pliment. And. indeed it Pan ſo little be- 2 reſs what I had written at er ed 
come a perſan, that writes of my: ſubject, and ſire particularly to you, as I took for an en- 
wich my deſign, to ſtartle at the very begin- t. if not a command. S0 that how 
ing ſuch 'reiders, as he deſites to find or make "unlike ever the u ee to ttt 
et fince 
ſtrain of epiſtles dedicatory ; and the nature of ou have thus made the preſent 2 
ere which this paper is premiſed, muſt elect rather to betray to you m 
does allo ſo VF tle of that, whereof 9 on belles, than not manifeſt 'my de 
occaffons, is wont to challenge ſo much ; to theſe Imuſt ſybjoin . third W 
that I ſhould Jet this book come 2 tion, (more Ptevalent with me — 
«cated; ""wete it not that the tnotives, | chat in boch che former;) that (as à hotmely di 
"duced me tc addreſs a e may ew a man a rich mite) whatever: 
nature, 125 I hope, that meerly by a plain re- book may be that I preſent you, ER 1 
preſentation of them I may — 5 whh what recommend to you is a matchleſs one; and 
makes me look upon this dedication as a duty, will, if ſo diſcerning a reader ſhall bring as 
without departing from the ſerious deſign 1 much aſſiduity as capacity to diſcover its pre- 
propoſed to my ſelf in the dedicated bagk. -. rogatives, py ſo worthy of what J have 
Although then ſuch readers, as having peru- "aid of it, that I allow my ſelf a hope, the 
ſed your writings, ſhall caſt their eyes on . 90 ſiderations will prove ſo hap- 
mine, will, I fear, think it a bold preſump- 2 either to endear the ſcripture to you, 
tion in me to 2 ae concerning pe Ja wy: appearing l as ſo good a ſub- 
a ſtyle, to a perſon ſo much and fo juſtly wou to a pen,) invite you 
plauded for bes yet as — N en 5 "> — in their rooms. And in 
me to preſent you theſe thoughts, ſo the ar e of of Pick caſes I ſhall not have cauſe to 
of paſſing for preſumptuous for ſo doing "repent of having written them; fince they will 
me of thoſe Wen. prove ſerviceable either to the book or to the 
Whereof the firſt ſhall be, that your kindneſs man, to whom I moſt defire to be ſo. And 
for,, and your reſemblance in many particulars this hope I muſt again own to be the chief 
ro; Theophilus, makes me often fancy, that inducement of my venturin _ preſenta frag- 
12 am yet entertaining that rare perſon, when I ment of an unpoliſhed trearite to a perſon, that 
is 


F A ES ww 


We Epil 


is wont 50 bir dab S are f. ſo eloquent and 
in their kind. For though ſevere, 
and not incompetent, jydges of compoſures in 
of this nature haye been leaſed to give theſe, 
- papers 50 a lap cheery fine 
preſent them to:you, the chief thing I dare pre- 
tend to in them ae (as the. ſinging rare ſongs 
ill is wont, by an unheeeded indignation, 1 
gage the poſſeſſors of rare. voiges 
admirech ] by diſcioſing my zeal and ke: 
ficiencies, | ti invite you to reſcue ſo excellent 
a theme 28 the ſc frotn, ſo, dull a pen 
as . n 3 e ORE 3 fe 


2,07 wy vale partiality 
on ſo, un- 
finiſhed a piece) "NS you how capable 
of rate th 15 PIG W by its 
able ful fo ar 2 N mine with 
accep ones. aten 2, -Your pen 
2 no leſs ſerved your fame than 585 
word, or your employments 1155 high 
8 it coyld not but bring the ſcripture 
more than a few of the moſt witty and illu- 
ſtrious votaries, if that eloquence were employ- 
ed to enamour them of that divine bock that 
hath made them ſo generally in love with your 
celebrated Partheniſſa. I will not repreſent to 
you ſq pious an exerciſe. of rethorick and 
muſe as a duty, for fear of leſſening the diſ- 


intereſtedneſs of the employment I recommend 
to you, by im plying, t you cannot decline 
it without a faul ſhall rather invite your 


pu to prefer ef 10 _— grace religious 
bjects, by aſſuring you, that as there are none 


Deng. 


das ra ty ence to perſuade 
is a bi nee his poems, but has. 
them given a. noble example, and 
1 een a proof of it. I need not tell you, 
I mean his Devideis, a work. and way of wri- 
ting, which, ſince your muſe has already thought 
fit to celebrate, I on ſhe. will, hereafter think 
y. eit „that ſe- 
cular perſons of 1 (of whom I haye elſe 
where occaſion to name divers) are generally 
much ſucceſsfuller in Ne =D religion, (to 
gentlemen eſpecially,) than ſcholaſticks or men 
in orders ; not only becauſe. their ſtyle and 
way. of w is obſerved to have in ĩt ſome 
pleaſing 1912 1105 11 2 e of eaſy, 
8 that's peculiar to it, dif. 
ring from 9 quence, as a goed mien 
doth from beauty) and reliſhes of the native 
gracefulneſs wont to attend on what they do 
or ſay ; but becauſe their writings attract more 
readers by the authors conſpicuouſneſs, and 


make deeper. impreſſions, in them, by being 


ſuppoſed more diſintereſted, and looked upon, 
not as ſuggeſted by theit profeſſion or ſelf-cnds,, 
but as the ſincere dictates of their unbridled 
ſouls. . For my part, though I am not ſo hap- 
py as to be much concerned in all the precedent 
conſiderations, yet thoſe, that you will find, to- 
wards the. end of the longeſt digreſſion in the 
following diſcourſe, oy been fo prevalent 
with me, that though ſome very fair and very 
perſualive perſons (whom perhaps I need not 
name to you) did, when I was writing the 


more worthy jo your pn. 6 ſo chert are few pens anne xed treatiſe, labour to divert my pen to 


more likely ome a 
yours, Thoſe handſome eff eſſays your muſe hath 
me with upon ſome of the bible 
have given me longi aeg great a 2 
to ſee her, by 2 N —— © Tick 
themes, 'as happy in the'choice of he * — ſubj 
as ſhe ĩs wont to be in the embelliſhing of 
and to have her make that her chief flee 
ment, wherein i — is heſt to do, what ſhe doth 
always,” fiicceed well. And as with burnirig- 
glaſſes i we cannot make the ſun ſhine, 
yer when he doth vouchſafe us his heaven 
beams,” we can, with 'thoſe 
creaſe light and heat, and carry and ſettle them 
here and there as we ſee cauſe: fo though with 
wit and parts, their poſſeſſors could never have 
been able to engage God! to ſend forth his light 
and his truth; yet now that revelation hath 
diſcloſed them, and now he hath been pleaſed 
to make them radiate in his heavenly word, men 


may, with knowledge and eloquence, happil 
recdllect thoſe ſeattored: divine beams, eh 


niting them in ſubjects, and kindlin 
with them the topicks proper to warm a 
work on our — 2 werfully illu- 
ſtrate truths, and enflame Towards the 


latter end of the enſuing papers * will find 
fomethirig ſaid to perſuade our Bilus, 1 
that the choiceſt poetical and horny pow — 
ments may, without injury to their luſtre, be 
employed about ſuch ſubjects as may be choſen 
in the ſeripture: but more and better things, 
to the ſame purpoſe, have ſince been ſaid by 


our ingenious'ftiend Mr. Cowicy, who not on- 
Vol. II. 


Tome more outhful and 9 
compoſures, by flattering me with a perſua- 
N that in thoſe Tos el of that RR I had 
formerly: occaſion to make, I was not altoge- 
ther unlucky; yet I. that would bring my ſelf 
8 prefer to a whole wood of bayes the leaſt 
rig of the tree of life, am inclined to think, 
xk a Chriſtian may poſſibly find a higher ſa- 
tisfaQion. in perſuading, men to pay praiſes to 
che ſcripture, than in receiving them from all 


the world beſides; and would think it more 
ly deſirable, (were the choice his) to diſcounte- 
glaſſes, both in- 


nance prophane wit, than live unrivalled in 
the glory of it, And though, for my own par- 
ticular, * ſuch a temper be, I fear, more my 
aim than my attainment; yet/when I write of 
ſacred ſubjects, I had rather a book of mine 
ſhould - reſemble the moon, which, though 
ſhe be but ſmall, leſs elevated, and full of im- 

ions, . lends yet an uſeful light to men, 
and produces here and there a motion that o- 
beys a heavenly influence, than a ſtar of the 
firſt magnitude, which though more high. 


xd more vaſt, and more. flawleſs, ſhines only 


bright enough to make it ſelf conſpicuous. 
Pardon me therefore, my deareſt brother, if 
my concern for religion and'you have made me 
unate in appearing ſo eagerly ſolicitous 

6e your applauded pen ſanctified by, and 
adorn the beſt of ſubjects: to engage you to 
which, if the enſuing diſcourſe may but be 


| fo fortunate as in any degree, or upon any 


ſcore, to contribute any thing, I ſhall either 
not eſteem it a- -Eralls, or not regret the hav- 
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I hope: you do not think me ſo vin as tu de (c 

that it is ſuffered to come abroad withirmperfec- = 
tion enough to need my; exculey and your par- 
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I have been ſome what oi 
I could take up ſo o | | 
then, the treatiſe, of which the papers you de- 
ſire „ 3s part; nies tary hgh tony 

hen my green you! me very un- 


Pers you for, ou 
her marvel at my reſolving; 
with your deſires, than that 


- * * 


of chat z whoſe 


requires, as Well as its worth deſerves, that fric 
it ſhould. be handled by # perſen, in whom 
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| 6 Jong 2 5 
bien d ur 
| ſerve” ts revert,” di 
N -of wine forrs" of rea: 


de oi ao 05 thblok >d tor 


piece, tw leuve che imelngent and ' 
tween us; aſſuring thoſe, tha 
| Jealous of thei o honour tha of God's, tha 
n L writ to ret la therm, not to deprive them 
eee tie or Thare"ir' with them, 
. - 1. I have us Fl | 
exon” right” And! (to diſpatch) 1 
e tay BL rf y ban 
ene rudet. eee tha 
an as indecencies misbecomin lh 
and ther ſeyerer divmes m Richy pardon 
'of forfie-ſmoothacks in # diſcot 16, -writteri chis 
ber entkernen, why would - ſcarce be fond 
. wut in every Aten by s genden, who fegt 
ed it mine mbecome * 


and quality 

ſtyſe. 
needing 

ſubjcct- 


Add if any divine would cenſure me for 


2 0 ne e er a well on 

this ſubject is a taſk, which 

will perhaps find far leſs eaſy than one i mould. 

imagine ; but I ſhall rather tell him, that I 
obtain his pardon, by 

WT an 


my 2 as to be ſhown the way when I 
am out of it, and as little troubled 2 
this diſcour 

zineſs and 


bn, and hand! fore I will, 
l d than he would — 60 — 


aſſuring n Seer 
angry to melde N. e oh 


To the Wig ts 


ſtudiouſly to decline a faſhionable compleat as i it is, your own credit is ſomewhat 


concerned in it as well as Le 
Ave 1 


inter 


e there- 
chat there 
to 2 of de 


nd faults of the pri 


author, which Ar ſo little need additional ble- 


miſkrys 370d Jos marc that there paſsno miſ- 
— of th « 


punctation. 1715 in * 5 


if th 
—7 "the 
225 ; 1 teh 
ſpoil — Do nd if by this care of by 


„ your affection, both for the ſubject, 
and the writer makes me conſident of) and « | 
the 8 aj of your approbation, J fin$the 

imperfe& conſiderations to be ſo favoſably 
received. as to deſerve another VN ; will 


afreſh oe to aſſiſt me againſt a formi- perhaps invite me to t them, forth enlar 
| 2 I were engaged in but 150 u with dr meet, with 7 7 
with a troop, ot g cannon. againſt a for- tinent to this ſubject in ſuc; 1 5 apers apes 
* treſs-T had but oy tb batter with. Tes, mine concerning. the 3 1 
I ſhall be Bhd, if my dim thatt-lived match yet the conveniency to gion own a 
t another's brighter torch z and and look over. W fi gh I prs end 
"x happineſs to have contributed, not here to anſwer e 


towards che elu- 


conſonantly to this temper, I would beſeech 


any reader, that may ſo much v Ao as 
> need n x requeſt; not to meaſure w 
* Foe Pete's f 5 . by wie fark fn the . 
ri $ « what in the fol- 
diſcourſe hen rel by the callow 
Vor prof in- 
hers em web Ae 
t 
b eee 2 dun Tam 
2 0 8 and much 46 2 have ſaid, 
for the- belt that can be ſaid "pon foch a fab 
TAC leaſt encb t to con- 
e the publication of ſuch incompleat wri- 
IF 
eee ee ne fo ger g the 
5 and own algen ſo great {a 
ury 
Bur 1 be have fo far 
bounds ef - « letter, . rem thin 


more of a 1 walk be Ritaving 
ray wr, A Wherefore there ſcarce re- 
mains any th 


Vor. I. 


Foro gh ok be 
e j 910 ano ar ra l 


weaken moſt. 8. er E hte are 
1.40 oh le 3 
a Work e e 


that 3 pang. 


o if 
TEE Fro or of 


my readers; or do at .encourage thoſe, 
that are 2 for a far more proſperous 

uch. ah attempt, to undertake it, by 
ſhowing thoſe of them that know me, whatwere 
eaſy for them to do, whilſt. they ſee what has 
been done even by me; whom ſure they will 
not think to be half ſo much an orator, as I 


hope ſo uneaſy a n 
n 5 
Sir, Your Adffionate Friend 


and humble Servant, | 


. SOME 


mY ROBERT BOYLE. 
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EE a 
by ing thus d 
may nowſcaſonab 
ider the 
will as we 
much attention; in. regard that di- 
men, RY acknowledge the 
«< ſcripture, take exceptions 
and by thoſe and theit own repu- 
ration divert many from ſtudying, or ſo much 
7 thoſe ficred wr (5 theredy at 
once giving men a e irreverent 
thoughts t, and diverting them from al- 
lowing the > Shree the beſt way of juſti ing 
itſelf, and diſabufing them. Than which ſca 
any thi can be more prejudical to a book, 
that needs but to be ſufficiently underſtood 
be inge. theſe m 
criminate, and would keep others from read- 
, being like that honey, which Sau?s raſh 

ion with-held the from eating, 


pile ** 
ſe we 


—. 
Wo con- 


le of = poi Yay 
require as deſerve ſome 


ur enlightned 

Now theſe allegations againft the ſcrip- 
ture we are de examine being but too va- 
rious, it will be requiſite for us to conſider 
the Ryle of it, not in the ſtriẽter acceptation, 
wherein an _— ſtyle is wont to ſignify the 
75 and d * of his words, 2 in 
preenten — -wherein the word ſtyle com- 
not only the phraſeology, the tropes 
res made uſe of 8 a writer, but his me- 
COT his lofty or 'humbler character (as ora- 
tors ſpeak) his pathetical or languid, his cloſe 
A writing; and in a word, 
almoſt all the w ole manner of an author's ex- 

preſſing himſelf. 


Wärkzronz, ** title of an eſſay 
prefixed to this treatiſe will, I preſume, invite 
you to from me rather ome looſe con- 
ſiderationsthanany full and methodical diſcourſe 
concerning the ſtyle of the ſcripture z yet I 
hope you will not think it ſtrange, if ſo compre- 
henſive. a theme make this part of the eſſay 
y ſince 
the nature of your commands, and that of my 
deſign, oblige me to interweave ſome other 
things you yt that 2 directly 5 = 
ſtyle of the re, particularly to lay 
hold on all — I can diſcreetly take, 
to invite you to ſtudy much, and highly to 
Kn eem à book, which there is no danger you 
too mũuch ſtudy, or eſteem too highly. 
Ir has been a common ſaying 7 
ancients, that even Jupiter could not pleaſe all. 
But by the olzections I meet with Hing the 


= NE ScrryrURES 


which being rated, vo only grad he ft 


gr eyer upon the pole-ſtar, and ſteering their 


Gy 
Sirch 1 bod. der the true God: himſelf is 
not free from the imputation of his audacious 


| 6 5 who im iouſly preſume to quarrel as 


with his revelations as his providence, and 


no more reverence.to what he hath 
Aeg nan to What he doth, For not now 


to mention what is by atheiſts and, antiſcrip - 
turiſts alledged to overthrow the truth and aus 
thority. of the ſcripture, (becauſe. it is not here, 
but elſewhere, that we are to d A that 
ſort of men b by ſome of thoſe, that ac+ 
knowledge for with ſuch only we have 
now to 200 fy how many 
faults found With the ftyle of the ſcripture, For 
ſome of them are pleated to ſay, that book js 
too obſcure ;. others, that it is rn 
others, that it is contradictory to itſelf; others, 
that the neighbouring parts of it are inco- 
herent; others, that it is unadorned ; othe 
that it is flat and unaffecting ; others, that i 
abounds with things, that are either trival or 
impertinent, and alſo with uſcleſs repetitions, 
And indeed ſo many and fo various are the 
faults and imperfections ĩimputed by theſe men 
to the ſcripture, that my wonder at them 
would be almoſt as great as is my trouble, if 
I did not conſider, how much it is the intereſt 
of the adverſary of mankind, and eſpe- 
cially of (that choiceſt part of it) the church, to 
depreciate com that if duly reverenced 
2 prove ſo deſtructive to his kingdom and 
N * N „that 
the querul: exceptious nature of 
ar ir was Cicero elf that obſerved, Vi. 
Bur non poſſe e ni nihil. ibendo. 
ut Soni nd aſtronomers have fancied, a- 
celeſtial lights, that * firma- 
Sica. hag bulls, goats, corpions, 
and other beaſts; ſo our adverſaries = 2a I 
know not what i deformities to a 
book, ennobled by its author with many cele- 
ſtious lights, fit to inſtruc the world, and diſ- 
cover to them the ways of truth and bleſſed- 
neſs. Although, I ſay, this be fo, yet ſince 
the mil- ntation made by theſe men of 
the bible is not inferiour to that made by 1 
phers of the firmament ; I 


and coſmogra 
you will be as little deterred by the moſt dl. 
paraging imputations from ſtudying the ſcrip- 


ture, as pilots are by the name of bear given to 
hs wa northern 2 from having 


courſes by it. 

AND fince you will eaſily believe, that a per- 
ſon ſo averſe from wrangling as I is not like 
to make the diſputing with theſe cenſures be 

the 


Conſiderations on the STYLE of. the, Holy Scriptures. 


che, ſaripture-ſtyle, any further his deſign, 
than as. the 5 ating their objections con- 


duces to. the' reputation of that ſacred book; 
1 preſume you will not think it at all imperti- 
eie r with thoſe things, 


that more directly regard ſuch ohjections, o- 
ther things, that ſeem to tend rather to celebrate 
than vindicate the ſcriptute. For in ſo doing, 
I hope I Thall not alone conſiderably, though 
not perhaps ſo directly, ſtrengthen my an. 
ſwers, by ſhewing that we juſtly aſcribe to the 
ite to the im- 
perfections imputed to it; but I ſhall pi | 

comply with my main deſign, which 1 here 
declare, once for all, is but to engage you to 
Rudy and value the ſcripture, ' and therefore 
obliges me to anſwer objeftions only ſo far 
forth, as they may look like N to diſ- 
ſuade you, from prizing and ſtudying it. And 
bernd find 12 that the objections to be con. 
ſidered have any great coherence with, or de- 
pendence on each other, I ſhall not ſeruple to 
mention them, and my reflections on them, in no 
other order, than that wherein they ſhall chance 
to occur to my thoughts whilſt Lam writing. 

Or the conſiderations then, that I am to lay 
before you, there are three or four, which are 
of a more general nature; and therefore be- 
ing ſuch as may each bf them be pertinently 


ſcripture qualities quite o 


employed againſt ſeveral of the exceptions ta- 


ken at the feripture*s ſtyle, it will not be in- 
convenient to A den beg the reſt. 
And, in the firſt place, it ſhould” be conſi - 
dered, that thoſe cavillers at the ſtyle of the 
ſcripture, that you, and I have hitherto met 
with, do (for want of ſkill in the original) eſ- 
pecially in the Hebrew, judge of it by the 
tranſlations, ur Bad they read it. od 
ſcarce -any but a iſt will imagine, how 
much © book may loſe of its elegancy, by 
being read in another tongue than that it was 
written, in ; eſpecially if the languages, from 
hich, -and into which, the verſion is made, 
fo very differing, as are thoſe of the eaſtern 
and theſe weſtern parts of the world. But of 
this I foreſee an occaſion of faying ſomething 
hereafter; yet at preſent I muſt obſerve to you, 
that the ſtyle of the ſcripture is much more 
diſadvantaged, than that of other books, by 


1 


being judged of by tranſlations. For the reli- 


gious and juſt veneration, that the interpreters 
of the bible have had for that ſacred book, 
has made them, in moſt places, render the 
Hebrew and Greek paſſages fo - ſcrupulouſly 
word for word, that for fear of not 1 
cloſe enough to the ſenſe, they uſually care 
not how much they loſe of the eloquence of 
the paſſages they tranſlate; So that, whereas 
in thoſe verſions of other books, that are made 
by good linguiſts, the interpreters are wont to 
take the liberty to recede from the author's 
words, and alſo ſubſtitute other phraſes in- 
ſtead of his, that may expreſs his mean- 
ing, without injuring his reputation; in tranſ- 
lating the Old Teſtament, interpreters have-not 
put Hebrew, phraſes into Latin or Engliſh 
Phraſes, but only into Latin or Engliſh 
words; and have too often beſides, by not 
ſufficiently underſtanding, or at leaſt conſider- 


ing, the various ſignifications of words, parti- 
cles, and tenſes in the holy tongue, made 
many ang appear leſs*coherent, or leſs ra- 
tional, or  fefs conſiderable, Which, by a more 
free and Tkilful rendring of the original, would 
not be blemiſhed by any appearance of ſuch 
imperfection. And though this fault of in- 
ers be pardonable enough in them, as 
carrying much of its excuſe in its cauſc; yet it 
cannot” but much derogate from the ſcripture, 


to appeat with peculiar diſadvantages, beſides 
thoſe many, that are common to. almoſt all 
books, by being tranſlated. 


Fok whereas the figures of rhetoric are 
wont, by orators, to be reduced to two com- 
prehenſtve forts ; and. one of thoſe does ſo de- 
end upon the ſound/and placing of the words 
whence the Greek rhetoricians call ſuch figures 
o,npare Xn) that, if they be altered, though 
the ſenſe be'retained, the figure may vaniſh ; 
this fort of figures, I ſay, which comprizes 
thoſe that orators call Epanados, Antanatlaſis, 
and a-multitude of others, are wont to be loſt 
tony __ tranſlations as are ours of the 
ible, as I could eaſily ſhow by many inſtances, 
if I thought it requiſite. by 413/13 0 1a 
Biestozs, there are in Hebrew, as in other 
languages, certain appropriated graces, and a 
peculiar emphaſis belonging to ſome expreſſions, 
which muſt neceſſarily be impaired by any 
tranſlation, and are but too often quite loſt in 


thoſe, that adhere too ſcrupulouſly to the 


words of the original. And, as in a lovely 


face, though a painter may well enough expreſs 


the cheeks, and the noſe, and lips; yet 
there is often ſomething of ſplendour and vi- 
vacity inthe eyes, which no pencil can reach to 
equal: ſo, in ſome choice compoſures, though 
a ſkilful interpreter may happily enough ren- 
der into his own language a great part of 
what he tranflates, yet there may well be ſome 
ſhining paſſages, ſome ſparkling and emphati- 
cal expreſſions, that he cannot poſlibly repre- 
ſent to the life. And this conſideration is 
more applicable to the bible and its tranſla- 
tions, than to other books, for two particular 
reaſons, '' | 

Fon firſt, it is more difficult to tranſlate the 
Hebrew of the Old Teſtament, than if that 
book were written in Syriack, or Arabick, or 
ſome ſuch other eaſtern language. Not that 
the holy tongue is much more difficult to be 
learned than others; but becauſe in the other 
learned tongues, we know there are common- 


ing ly variety of books extant, whereby we may 


learn the various ſignifications of the words and 
hraſes; whereas the Jar Hebrew being un- 
-happily loſt, except ſo much of it as remains 
in the Old Teſtament, - out of whoſe books 
alone w can but very imperfectly frame a 

dictionary and a language, there are man 
words, eſpecially the d AN., and thoſe 
that occur but ſeldom, of which we know but 
that one ſignification, or thoſe few acceptions, 
wherein we find it uſed in thoſe texts, that we 
think we clearly underſtand, Whereas, if we 
conſider the nature of the primitive tongue, 
whoſe words being not numerous, are molt 
of them equivocal enough, and do _ of 
. em 
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r language, it cannot b. 


tions, than interpretors have taken .pouct 0 
or we are nowawate of : ſince we find in 


probable, thar 
expreſſions, as che 
ſeem flat, or 
ontext, would appear 
8 acquairited with all che ſig- 


Written; 1 
various ff 


quent und emp 


* F | re- 
late to the birth of infants, yet there are five 
of fx expreſſions concerning that one affait, 
wherein very ar and unwonted notions 


£ 


belong to the words and phraſes :' for, 3 


that ſuch = woman bas looked  gyery hour 
theſe ten days; that yeſterday ſne cried * 
that ſhe had a quick and eaſy labour z th 


f 
: 


laſt night ſhe was -brought- 5 
The 'Hes-in ; and, that it is fit we 
member the lady in rhe ſtraw : if, 
mule uſe of any or all of theſe 
Engliſhman would readily 


= 
—7 


8 
5 


wo 


but if. I ſhould literally, and word for word, ing ſorts, 


tranſlate them, I ſay, not into Greek or He- 
brew, but into the. of out neighbour- 
Nations, French or Italian, men would not un- 
_ derſtand what I mean. And if a diſcourſe, where- 
in they were employed, were tranſlated by an 
interpreter only acquainted with the genuine 


4 3 
© 4 
: 


of of times, and of divers 
pointed at in thoſe poems 
that the latter critics 


cad the wa 
3 — that the ſame werd or 
5 phraſe may haye: had divets others. 


ai Ng, 
tics have | 


Mr ſecond is this, That we ſhould care- x 


fully diſtinguiſh betwixt what the feripture it- 


ſays, and what is only faid in the ſeripture. 
OL Ch Hrs Gore 
tion of God to men, or as a body of laws, like 


erein it is 


men of God (as St. Peter calls them) were 
acted by the Holy Spirit, who both excited and 
aſſiſted them in, penning the ſeripture, yet there 
are many others, beſides the author and rhe 


penmen, introduced ſpeaking there. For befdes 
| Fo S 


3 


"of. urg Fuhr, Samsel, 
the four evangelifts, the Ad of 
other parts of ſcripture that are 
212 and wont th be ſo called; 


the STYLE: he the Hip Scriptures: 


alone diſcover the wiles, and fathom the 


that there being many FOR be dediined, as 
well as practiſed; "vs fit we ſhould be raught 
as well what to avoid, as what to imitates and 


the knqwo.rocks and ſhelves do as well guide 


| the ſeamen, as the pole-ſtar, Now, as we could 


not be armed againſt the tempter's methods, if 
we ignored them, fo could we never ſafelier nor 
better learn them, than in his book, who can 


+= rm of Satan, and track him through all his wind- 24 


va cor Foe in rag part of the ſerip- 


Ade bu and kings at rt prieſts 


ſach other e of 

itty or eloquent things 
— when they ſpeak ex tempore) 
to be expected, it would be very . co 
impute to the ſcripture any want of el 


as at's inp ments; 
or becauſe the Mt does as it hap- 
give himſelf che to make ſpeeches 
r them, and does not ſet down indeed what 
they ſaid, but what he thought — 
on ſuch occaſions, ſhould have 
Whereas the pen-men of the 


of them truly profeſſes, having not 7llowed 
cunningly d fables in what they have writ- 


1 


ten, have faithfully ſet down the ſayings, as 


well as aftions, they record, without making 
them rather congruous to the conditions of the 


ſpcakers, than to the laws of truth. 


Nox is it only the ſtyle of very many paſ. 


| ſages of ſcripture, that may be juſtified by our 


Rom. ix. 


ſecond con ſideration; but, with the ſame dis 
ſtinction well applied, we may ſilence ſome of 
their malicious cayils, who accuſe the ſcripture 
of teaching vice by the ungodiy ſay ings and ex- 
amples, that are here and Deren 
in it. But, as the Apoſtle ſaid, that they are 
not all Iſrael, that are of Iſrael; ſo we may ſay, 
that is not ſcripture, that is in the ſcripture: 
for many- wicked perſons, and their perverter 
Satan, are there introduced, whoſe fayings the 
Holy Ghoſt doth not adopt, but barely regi- 
ſters ; nor does the ſcripture affirm, that what 
they ſaid was true, but that it is true they faid 
it. And if had not reduced ſome of thoſe ca- 
villers to confeſs, that they never did themſelves 
read: thoſe pieces of the bible, at fome of whoſe 
paſſages they cavil, I ſhould much more ad- 
mire than I do, to find them father, as confi- 
dently as they do all they hear cited from it, 


upon the enditer of it; an devibs ſpeeches 


ture, beſides that wicked 


were not recorded there, and as if it were re. 
quiſite to make a hiſtory dirinely inſpired, that 
al the 2 crimes it regi ſhould 
be fo too. As for the ills recorded in the ſcrip+ 

were neceflary 
to exerciſe God's children, and illuſtrate his 


Providence; and, befides the allegations com · 


monly . 1 on that ſubject, we may conſiden, 


VoI 


ings, and {otherwiſe untraceable) labyrinths ; 
and in that book, where the antidote is exhibi- 
ted with the poiſon, and either mens defeat or 
victory may teach us, at others coſts, and with- 

the true art of what warfare 
highly concerned in. And, as 
chymiſts obſerve in the book of nature, chat 
— ſimples, that wear the figure or reſem- 
blance (by them termed ſignature) of a diſtem- 
per'd part, are medicinal tor that part of that 


- -1ofirmity, whoſe ſignature they bear; fo, in 


God's. other book, the vicious perſons there 

mentioned till „ under ſome notion, or 

forne ſcore or other, antidotal againſt the 

vices notorious in them, being (to preſent it 

you alſo in a ſcripture ſimile) hke the brazen 
t in the wilderneſs, fet up to cure the poi- 


ſon infuſed by thoſe they reſemble; bal ſocver Rom. xv. 


things were written afore-time, ſays the Apoſtle, 4 
qwwere written for our inſtruttion; And, to make 
further uſe of our former compariſon, thoſe, to 

whom the ſcripture gives the names of —— Sp 
wolves, foxes, and other brutes, by God's aſ- 
ſiſtance, prove to his ſaints as inſtructive beaſts, 
as doth the northern bear unto the wandering 
pilot. And, as antiently God fed his ſervant 
Ehias, ſometimes by an angel, fometimes by a 
woman, and ſometimes too by ravens, ſo doth 
he make all perſons in the bible, whether 
good, or bad, or indifferent, ſupply his ſer- 
vants with that inſtruction, which is the ali- 


ment of virtue, and of ſouls, and makes them 


and their examples contribute to the verification 
of that paſſage of St. Paul, wherein he ſays, 


that all things 1 for good to them that Nom. vii. 
2 


love Gyd. 

My third conſideration i is this: That the ſe- 
veral books of the bible were written chiefly 
and primarily to thoſe, to whom they were firſt 
addreſſed, and. to their contemporaries; and 
that yet the bible not being written for one age 
of people only, but for the whole, people of 


God, — of perſons of all ages. nations, 


iexes, complexions and conditions, it was fit it 
ſhould be written in ſuch a way, as that none of 


all theſe might be quite excluded from the ad- 
vantages deſigned them in it. Therefore were 
theſe ſacred. books fo wiſcly, as well as gra- 
ciouſly, temper'd, that their variety fo com- 
prehends the ſeveral abilities and diſpoſitions 
of men, that (as ſome: pictures ſeem to have 
their eyes directly fix d on every one that looks 
on them, from what part foever. of the room 
he eyes them) there is ſcarce any frame of ſpi- 
rit a man can be of, or any condition he can 
be in, to which fome. of | ſcripture is 
not as patly applicable, as if it were meant for 


him, or ſaid 100 Km as Nathan once did to 2 Sam. xit 


David, Thau art the man; What has been 7- 
CC thus 


depths Rev. ii. 


1 Pet. i. 
18. 


Ezek. 
xvili. 4. 


thus obfaryed: 


* 
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contrivance of the ſcripture, may aſſiſt us to 
defend the ſtyle of a multitu e of its 


texts, and particularly of divers of thoſe, which 
belong to the five following kinds. | 


Ax firſt, the ſeveral books, that make up 
the canon of the Scripture, being-primarily'de- 
ſigned' for their uſe, that lived in the times 


herein they were divulged, it need be no 


wonder, if each of them contain many things, 
that principally concern the perſons that then 
lived, and be accordingly written in ſuch a 
way, that many of its paſſages allude, and o- 
therwiſe relate to particular times, places, per- 
ſons, cuſtoms, opinions, ſtories, Sc. which, 
by our formerly- mentioned want of a good ac- 
count of ſuch remote ages and regions, cannot 
afford us that inſtruction and ſatisfaction, that 
thoſe, to whom ſuch books were immediately 
addreſſed, might eaſily derive from the peru- 


ſal of them. | | 
Nxxr, as ſome portions of ſcripture were 
principally deſigned for ages very long ſince 


paſt, ſo ſome other parts of it, eſpecially thoſe 
that are yet prophetick, may probably reſpect 
future times, much more than ours: and our 

ſterity may admire what we cannot now re- 
iſh, becauſe we do not yet | underſtand it. 


Moreover, there t Lamm of ſcrip- 
whole 


ture, as almoſt the r laſt books of 
Moſes, wherein God is introduced as either 
immediately, or mediately giving laws to his 


le, or his worſhippers, I ſuppoſe it will 
Por bb thought . that — parts of 


the ſupreme legiſlator of the world, who rec- 
kons the greateſt kings his ſubjects, 
ſhould, in giving laws, tye himſelf to thoſe of 
rhetorickz. the ſcrupulous obſervation of which 
would mach derogate from thoſe two qualities, 
ſo conſiderable in laws, clearneſs and majeſty. 

| Bx$1Dzs, there being a ſort of men, of 
which I hope the number will daily encreaſe, 
who have ſuch a deſire, as St. Peter tells us the 
angels themſelves cheriſh, to look into the my- 
ſteries of religion, and are qualified with eleva- 


ted and comprehenſive intellects, to apprehend 


them in ſome meaſure; it is not unkfr, that to 
exerciſe ſuch mens abilities, and to reward their 
induſtry, there ſhould be ſome abſtruſe texts of 
ſcripture fitted to the capacities of ſuch ſpecu- 
lative wits, and above the reach of vulgar ap- 
prehenſions. | 
AnD, on the other ſide, the omniſcient au- 
thor of the ſcripture foreſeeing, that it would 


follow. from the condition of mankind, that 


the greateſt part of the members of the church 
would be no great clerks, and many of them 
w_ weak ky ee it was — to 
is e at a great many other 
of the books deſigned for — 4 as 3 
thers, ſhould be written in ſuch a plain and fa- 
miliar way, as may befit ſuch readers, and let 
them ſee, that they were not forgotten, or over- 
looked by him, who truly ſays, by the prophet, 
that all ſouls are his, And yet in many, even 
of theſe texts, which ſeem chiefly to have been 
deſigned to teach the ſimple, ſcholars them- 
{elves may find much to learn. For not only 


touching God's deſign in the chere 


babes may ſuck millæ from, ſtrong men may 


proceed from their pride, 


are ſome „ that contain milk for 
babes, and others, that exhibit ſtrong meat 
3 omachs, but oftentimes (as cows af- 

milk and beef) the ſame texts, that 


find ſtrong meat in: the ſcripture itſelf in ſome 
ſenſe fulfilling the promiſe made us in it, that 
Habenti dabitur (to him that bath ſball be given) 
and being like a fire, that ſerves moſt men but 
to warm, and dry themſelves, and dreſs their 


meat, but ſerves the ſkilful chymiſt to draw 


quinteſſences and make extracts: ., 
I Dou not but you are acquainted as 
well as I with divers querulous readers, who 
very. boldly find fault with this variety, where-. 
in God hath thought fit to exhibit his truth, and 
declare his will in holy writ, and preſume to 
cenſure ſome texts as too myſterious, very 
many as too plain. But theſe ions at 
the oeconomy of the ſcripture do commonly 
t make them; for 
that vice, inclining them to fancy, that the bible 
either was or ought to have been written pur- 
poſely for them, prompts them to make ex- 
ceptions ſuitable to ſuch a preſumption; and, 
whilſt they look upon their own abilities as 
the meaſure of all diſcourſes, to call all that 
tranſcends their apptehenſions, dark, and all 
that equals it not, trivial. They will be always 
finding fault with the Holy Ghoſt's expreſſions, 
both where his condeſcenſions them 
clear, and where the ſublimity of the matter 
leaves them obſcurer; like bats, whoſe tender 


eyes love neither day nor night, and are only 
ſcripture ſhould be eloquently written, and that pleaſed 
| 1 fi 


with (what is alone proportioned to 
t) a twilight, that is both or 
neither. But as a ſkilful. fowler (and the com- 
pariſon will be excuſed by thoſe, that remember 


that God in ſcripture is ſaid to be preſſed as a 


cart is preſſed that is full of ſheaves, and the Amos xi. 


ſon of man to be as a thief in the night,) ac- 13: 
cording to the differing natures of his game, 
ſo contrives and appropriates his ſtratagems, 
that ſome he catches with light, (as larks with 
day - nets;) ſome with baits, (as pigeons with 
peas ;) ſome with frights, (as black-birds with 
a ſparrow-hawk or a low-bell ;) and ſome he 
draws in with company, (as ducks and ſuch 
like ſociable birds with decoy-fowl :) ſo God 
knowing that ſome perſons muſt be wrought 
upon by reaſon, others allured by intereſt, ſome 
driven in by terrour, and others again brought 
in by imitation, hath by a rare and merciful (if 
I may ſo call it) ſuppleneſs of wiſdom fo va- 
ried the heavenly doctrine into ratiocinations, 
myſteries, promiſes, threats and examples, 
that there is not any ſort of people, that in the 
ſcripture. may not find religion repreſented in 
that form they are moſt diſpoſed to receive im- 


preſſions from; God therein-graciouſly dealing 2 King. 
that iv. 34- 


with his children not unlike the — 2 

ſhrunk himſelf into the proportion of the child 
he meant to revive. - The genius's, the capa- 
cities and the diſpoſitions of men are fo di- 
ſtint, and oftentimes ſo extravagant, that 
there is ſcarce a paſſage of ſcripture, that is not 
ſuitable or appropriate to ſome of thoſe num- 
berleſs differences of humour the bible was de- 


Ggned for; and in that unimaginable variery 


tte STYLE. of the Holy Scriptures, 


of occurrences ſhared amongſt ſuch vaſt mul- 


titudes, finds not a proper object. And there- 
fore God (who having created them) beſt 
knows the frame of mens ſpirits, having been 
leaſed to match them with proper texts; I 
U not,quarrel with his vouchſafing to. liſp 
myſteries to thoſe, that would be deterred by 
any other way of expreſſing them, and to 
qualify his inſtruments according to the na- 
tures he deſigns them to work upon, leſt he 
ſhould ſay to me with the houſe-holder in the 
goſpel, I thine eyes evil, becauſe I am good? 
And ſure it muſt extremely miſbecome us to 
repine at the greatneſs of God's condeſcenſions, 
only upon the ſcore of a knowledge or attain- 
ments that we owe to it. | Mt 
By reflecting upon the three foregoing ge- 
neral conſiderations, you will, I preſume, ea- 
ſily perceive, what it is that is pretended to in 
what I repreſent do you in the behalf of the 
ſcripture, For you will eafily gueſs, by what I 
have hitherto told you, I pretend not to prove 
or aſſert, that every text of ſcripture, eſpecially 
in tranſlations, 1s embelliſhed with the orna- 
ments of rhetorick, but only to ſhew theſe two 
things; the one, that as there may be drawn 
from divers things in the ſcripture it ſelf 
(without excluding the ſtyle) conſiderable ar- 
guments of its having been written or ap- 
proved by men peculiarly aſſiſted by the ſpi- 
rit of God; ſo if a man be perſuaded either 
by theſe intrinſick arguments, (which I may in 
another paper evince to be no ſlight ones, ) or 
by any others, of the heavenly origination of 
the ſcripture; if, I ſay, a man be perſuaded of 
this, he ought not in reaſon by the ſtyle of 
theſe books to be kept from diligently ſtudy ing 
of them, and highly valuing them. The o- 
ther (which I add as one evincement of the 
former) is, that not only the ſcripture is every 
where written with as much eloquence as the 
chief author (whoſe omniſcience qualified him 
to judge beſt in the caſe) thought fit and ex- 
pedient, as we now have the ſacred books, eſ- 
pecially in their originals, very many paſſages 
of them are ſo far from being deſtitute of what 
even our weſtern nations count eloquence, that 
they deſerve to be admired for it, And, The- 
opbilus, if you pleaſe to keep in your eye what 
I have now told you concerning my ſcope in 
writing, and to bear in your memory the three 
general conſiderations I have premiſed, I ſhall 
need hereafter, as often as I have occaſion to 
mention them, only to point at them; and 


thereby ſhall excuſe you and my ſelf from the 


unwelcome trouble of many times repeating 
the ſame things. 

To proceed then to the more particular ob- 
jections againſt the ſcripture, the firſt I ſhall 
conſider is, that it is obſcure. And this I find 
alledged by two ſort of men to two differing 

rpoſes ; ſome endeavouring by it todiſgrace 
the bible, and others only making the pre- 
tended darkneſs of many of its paſſages an ex- 
cuſe for their not ſtudying it. | 
To the firſt fort of objectors I anſwer, that 

itis little leſs than inevitable, that many paſſages 
of the ſcripture ſhould ſeem obſcure to us, and 


chat ie is but fit, that divers others ſhould be 
O 00. n 
Fon firſt, the objectors, as I formerly ob- 
ſerved, reading the bible but in tranſlations, 
are deſtitute of thoſe help to underſtand the 
ſenſe of many paſſages, that may be afforded 
by ſkill in the original languages. Beſides, 
that even to thoſe, that have taken pains to un- 
derſtand the original tongues, the genuine 
ſenſe of divers words and phraſes is denied by 
the injury of time, through which (as was al- 
ready noted) a great part of the Hebrew and 
Chaldean tongues have been loſt, 
2dly, Many texts appear obſcure to thoſe, 
that live in theſe latter times, only becauſe that 
by reaſon of the periſhing of thoſe writings 
and other monuments of antiquity, that were 
contemporary to the books of the old teſta- 
ment, . we cannot be ſufficiently acquainted 
with the hiſtory, the laws and cuſtoms of the 
Jews, and other nations mentioned in the ſcrip- 
ture; ſo that it need be no wonder if divers 
paſſages of the books of Geneſis, Foſhuah, 
Judges, Samuel, the Kings, Heſter, and other 
hiſtorical books of the ſcripture, as alſo of the 
four laſt books of Moſes, are obſcure to us; and 
yet might be very intelligible to thoſe, in whoſe 
times they were written, and for whoſe uſe 
they were principally deſigned, As although 
Lucius Florus would in many places appear 
very obſcure to ſuch readers, as know nothing 
of the Roman affairs, but by the account given 
of them in his writing, (whence divers late 
criticks have been invited to illuſtrate him out 
of other Latin authors) yet queſtionleſs to the 
Roman readers, that lived in his time, or nor 
very long after, his book was eaſy enough to 
be underſtood, How much the want of other 
hiſtorians, contemporary to the penmen of the 
old teſtament, may make things ſeem obſcure 


that might by ſuch ſtories be. eaſily cleared 


up, we may obſerve from divers paſſages of 
the new teſtament, which can ſcarce be well 
underſtood without an account of Herod's fa- 
mily, and the changes that happened about 
our Saviour's time in Judæa, which was fome- 
times all of it governed by Herod the great, 
that maſſacred the c hildren of Be:b/ebem, and 


ſometimes was governed by Pilate and other 


Roman magiſtrates ; and ſometimes was ſo di- 
vided, that it was as to ſome parts only go- 
verned by Herod's deſcendants under various 


titles; the want of the knowledge of which, 


and of the ſeveral princes that bore the name 
of Herod, does much puzzle many readers, that 


are ſtrangers to Joſephus. And it ſeems ſome- . 
range to many, that Chriſt ſhould in 8 


what ſt 
St. Luke admoniſh his hearers to fly out of 
Feruſalem and Fudza, and not reſort thither 
from the neighbouring countries, when they 
ſhould ſee Jeruſalem encompaſſed with armies, 
ſince thoſe armies would probably hinder the 
counſelled retirement, (at leaſt as to the city.) 
Whereas he that finds in the ſtory, that the Ro- 


man forces under Gratus did on a ſudden, and 


(as good authors tell us) without any manifeſt 
cauſe, withdraw from the ſiege of Jeſuralem, 
and then return to it again, and (under 7:/us) 
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carry the town - wy force; he that ſhall read' 
ach. Euſeb. lib. 3. cap. 5. that the Chriſtians of 


did ivinely adrhoniſhed) mak 
2. 0 y preſented thei ue 


- ett ge? 
Jerdan i he, I fay, | that hall 
and take notice of all this, will not only clearly 
e 
but admire the prophe t 
could give it. And as it is difficule 


hiſtory of thoſe times, vherein it was written; 
ſo it is not to be that out of thoſe 
books We Wenn Bs le 46 colletÞ ind Sm. 
prehend, either complete ideas of the Iſrael- 


tiſh government, cryil and <ecclefiaſtical, or i 


the true ſtate of their ſeveral ſects, 
* — ion: and 

wit knowledge it cannot 

but that many rr 
us, Which were not at all ſo to pf apes 
were comtaneous © to the of thoſe 
books. The labours of 
ticks, that have put themſelves to the trouble 
of making a thorow ſearch into the writings 
of thoſe Jewiſh Rabbies, that lived about our 
Saviour's and his Apoſtles times, have, by the 
help of the rabbinical learning, already 


up divers texts, which before wars Gurl, be- 


will, ere it be very long, diſperſe that Obſcu- 
rity, which yet dwells. upon divers other texts, 


and will ſhew the groundlefineſs of all our ca- 


vils at them, as well as that of many of our 
too fierce contentions about them. I ſhall 
add, that I dare almoſt preſume to queſtion, 
whether even our fa 224 
divers Moſaical texts in the dark, if not cloud 
ed them by their comments, merely for want 


of knowing the 15 of the . Zabians, 
in oppoſition of w and 
ſu itions, I am * _— divers cere- 
monies of the ritual law of the Jews to have 
been inſtituted. And yet of thoſe Zabiiſts (or 
nx and as the Hebrews and Ara- 


bians expreſs che name) I find a deep and ge- 
neral ſilence in claſfic authors, except (the Rab- 
bi's oracle) Maimonides, out of whom our great 
antiquary (Mr. Seiden) both in familiar diſ- 
oourſe, and in his excellent tract of the Syrian 
we me firſt a hint, which b y lighting 
r author or of hoſe pars, The ſince 


on a 


had the hack to i * to make 
me fear, char they, wh who are to the 
Zabians rites and creed, will ſcarce us the 
cleareſt aceount the theme is of in di- 


vers paſſages of the Moſaick law. As Tam 


apt to think, that our i or- want of 
taking notice of the perſuafions' and 
of the Gnoſticks, tians, and the ſects 


allied to theirs, run ot "aki we NG 
1 


Le ( 


to whom he they 
re) ſhould undergo; Theſe things have I told you, John 
that when. the time all came, Pong remember xxvi. 4. 


4 1 


5 
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TH 
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have unfolded-them. For I 


ſome divine prediftions are clearly e — 
to the intent that thoſe, that are made 


cleared will — ſo others arę proposed, not ſo 


much thoſe, 
dreſſed, ſnould know the fore- told events, be- 
fore they do come to paſs, as that, when they 
do come to pals, the fame accompliſhment, 
that them, may evince, that the fore- 
teller of them was able to foreſee them, accord- 
7 diſci 


opted wa — "= oY 
ED oe 1 
cure in in volume, 
to keep thoſe from the of ſome of 
thoſe divine yo ns that are delight- 
ful and uſeful, — dnaty:occetig, 
who do not think ſuch knowledge worth 
ſtudying for. As it was alſo fit —— 
noted above,) that there ſhould be ſome cl 
ded and myſterious texts, to excite and — 
pence the induſtry and ſpeculation of elevated 
wits and religious inquirer as. 
Laſtly, Tyzzz art divers ae 
in ſcri wherein the difficulty hes in the 
thing it ſelf that is expreſſed, not in the ſcrip- 
ture s manner of expreſſing it. For not to 
mention that obſcureneſs, _— — 
tend hetick raptures, (of which thete are 
many mentioned in the ſcriptyre) there 'are 
divers that we agree to be knowablc 
by the bare light of nature without 
which yet are ſo uneaſy to be ſatisfactorily un- 
derſtood by our imperfect intellects, that let 
them be delivered in the cleareſt expreffions 
men can deviſe, the notions themſelves will 
yet appear obſcure. Thus in natural y 
it ſelf, ——— n the ori- 
gin of motion, and manner whereby the 


human ſoul performs her functions, are thingy, 
niche e delivered WY voor» to 
ve 


* 


te StyLE e the Holy Seriptares. 


as tg Enema bar to inqui- only to intimate, that it is not oftentimes fo 
_— — readers, And ſhall we much what the ſcripture 12 45 what ſome 
wonder, "that thole- texts of ſcripture, men perſuade others it ſays, that makes it ſeem 
e tne mf ee obſcure : an! ſome other es, 
#4 indeed, finge it is the ruſeneſs 


ht 


| rg 


on ſuch 
ns he 

jk Sk 72 Nn for 
, ſhould 3 


dor not underſtanding their” 
it ourby further ſtudy. Tamfe 


n | add r e that — 4 cn 
wa interpre- albeit what has been repreſented may ſerve to 
wap they wo expoun 3 3 of the n is juſti- 


E. N | 7 0 ; proving it needful 1 bac 
iran e mc phyſical der h ae Ae. is a plain confeſſion 
. 12 „ oe 6 requifis ct 
of fk 6 now lay to this ſoft of objectors 
reverence, that ſuch & 8 niceties * who are ſo unfavourable to the ſcripture and 
er requiſite td the explication of this, or themſelves, 'as that, becauſe they cannot un- 
is do@rine delivered "in {ripture, or, at derſtand all of it, they will not endeavour to 
deducible from it, will make bold fo learn an thing from it. I have already ac- 
interpret dark texts, (and eee know it, and ſhall not now 2 — 
re thin. they e to hold forth, (as heaven jt ſelf is not all ſtars) there e by 
not only their, own ſenſe, but the nice #; amide 6 ture, 'whoſe clear expoſitions 
lations, or deductions of hit that quotes 8 bleſs the remoteſt of 8 
Erle ages, . perhaps ſome myſteries are ſo ob- 
elſed peruſer, would appear plain e- ſcure, that they are reſerved to the illumina- 
ſeem to contain inextricable difficul-. tion and blazes of the laſt and univerſal fire. 
hy to thoſe unwary or. prejudicate Bur here it would be conſidered in dal 
who are pt crc to diſtinguiſh r e the that thoſe texts, * that are ſo di 


plain ſenſe of the text itſelf, and thoſe meta underſtood, are not neceſſary to be ſo. 
phyſical ſubtleties, which witty and e points fundamental and indiſ 


if ns 


penſably nee 
perſons would father upon it ; though often. the datknels of ſcript eee Iſs paril, chan 

times thoſe niceties are. either ſo groundleſs, that of Egypt, which beriighted only the 
that though there needs much wit to deviſq enemies, Bi involved norte ppl of God 


—_ Np other- neglett of the 8 by alledging, that 
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them, there needs but à little reaſon to de clpiſe in ſach articles as theſe, 1 goſpel be bid, 2 Cor. iii. 
„ in 


them; or ſo hog 3rd as to tempt a con- it is bid to them that are . the Cod + 
ſidering man to ſuſpect, that 5 propoſery of this world bath blinded the minds. At leaſt 
either mean not what they F in relation to ſuch truths as theſe, we may 


ſtand not what they THT" Lud + - juitly apply that of Moſes, where he te 
theſe metaphyſical qui af, 5 


with which ſeve- \ Lal, This commandment, which I command thee Deut. xxx. 


ral, not only ſchool-men, but othet writers, ibis day, is not hidden from thee, neither is it far 11,12, 13, 
have perplexed the doctrine of predeſtination, off. But the word is very near unto thee, in'4 


of the trinity, 'of the ration of the ſpirit of by mouth, and in thy heart, that thou mayeſt 
God upon the will 1 and ſome other do it. And ſurely the bible's being appropri- 


2 of Chriſtian religion, did not give ate (as it ſelf tells us) ts enlighten the eyes, and Pal. xix. 
againſt thoſe doctrines to the op- 70 make wiſe the imple ; and it being written 7, 8. 


poſer of them, and haps make'ſome men for the uſe of the whole people of God, where- 
oppoſers, whootherwiſe Soles have been ſo, of the greater number are no clerks, things 
And I fear, that too great, an opportunity has are there expreſſed with an evidence propor- 
been. afforded” to arheiſtical wits, by unintel- tionable to the degree of aſſent that they _ 
ligible fancies, which many haye made bold and are as 'far forth intelligible 9 

to add to what the ſeri pture has revealed, con · induftrious readers, as they are nece ry to be 
cerning the eternity 71 infiniteneßs of God, underſtood by them; and we may hot unfitly 
For whilſt” men indiſcreetiy and unſkilfully ſay of the underſtanding of thoſe cloudy 
twiſt together, as ral parts of the ſame fages of ſcripture, what I remember a father 
doctrine, a revealed truth with their own me- faid of the ſacrament, That not the wants 
taphyſical ſpeculations about it, though theſe 3ut the fighting it ſhall condemn men. 


it, Non pri va- 
t is i, ſed con- 


de too often ſuch as cannot be proved, or per- our duty to ſtudy them, but it is not (always) 


haps ſo much as underſtood ; they tempt ſuch to underſtand them. 

examining readers, as are rational enough to Aud as the knowledge of thoſe texts that 
diſcern' the groundleſineſs of one part of the are obſcure, is not neceſſary, ſo thoſe others, 
doctrine, to teject the whole for its ſake, But I whoſe ſenſe is neceſſary to be underſtood, are 
* have igrefſed, for my intention was eaſy enough to be * 5 thoſe are as much 
"TW | more 
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an up to riper 5 wauld. 
be pay 1 his firlt et 
ſcripture, a child in d 
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On this beaveniy food. 
8 ſhould till remain 
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the bible is a we * diſcouragement from 


itz for the rs y of readin; 17 0 


leſſens chat ohſcurity; which, like a mi 


than when. one en 25 it, 


thicker at a diſtance, than 


. angl attempts 2 paſſage through. it; which, in 
our caſe, * pious ſtudents have done lo 


proſperouſiy, as to find, by welgotne wit 


"ence, that what, at a diſtance, deterred 


was not intended to fruſtrate induſtry, bur pu- 


niſn laaineſs. | 
Brstpns. that, the ſcriprure being gerpwedly 


the beſt r ele our ignarinor of own intnatons fer we knant tht mhtſ 


dk them, that] UN 9. annie bo thy 
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here- 
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whether heard * or Wherefore. 
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well as) op bt 
8 ot fy him of 88 
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an t or it. Af 
this de N Ct MY one of the 
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is weak in an omnipotent hand, * Im 


thaſe places, any ney ings, ad wr 
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ledge, as of grace, and appointed, for our in- 

e by Al who, as fin came into the 

"uy by man's liltening to the Words yu | 
e to 5 — reſtotingt grace 

— iefly by our re to the word of Gd, 


whom the intuition of this 176 mu 2 
vites to be diligent, peruſers of the 44 
to their unfirm underſtandings, as ho inks 
tants of Gennazaresh did to N the ne Mark 
countrymen, lay them in Feſus his way, 

vently. in that of recovery. "Iris of (ac 


leaſt one of) the datkeſt books of the ſcrip- 


ture, that it is faid, Bleſſed is be that readeth, and Rev. i. 3 
they that hear the words of this þ cr hy 
ere 
e Je wege his Gl re 
as a Y 109 IQ | 
be underfigod noe whas 


Nd the Spit take thencs (þ oh 


his children, ſhould, methinks hugely 
animate to the {: of the Wiere⸗ and 
equal refreſh us in it, For as no. inſtrument 


. "a be ch B y ns 
n ich is like to | 
grace, as. it 1s deviſed = Seu rhv- cience. 2 


may conſidently expect God's bleſſing upon his 


AS. more 5 


1 th 
i. bath the plain 


- dazzled, 
| 2 in the ſcripture, the ignorant may learn 


ade the FORE of it he Hey nn 


; . r weight ending . the u of Cad. be vill, 


give it 1 and vo can farce; af! apy. thing: 


racts./ agreeable; to the will of Gad, than the 


compare vaderſianding of that books. where. 
in tvs wilt is contained. 

Tus difficulty; ought | not G 
the duty of ſearching che ſcripeures, the difi- 
culteſt commands of God being a, warrank to 2 
N eemfidenee of — — ey accept- 

(though not exxctiy) to oy them z which. 

St. Peter ſeams. to have known woll ia the dhe · 


ry, though be failed in the practioe, hen to 
Matth. ane to walk upon the ſea he. de 


him to cane to him upon the! water, The bible 
ance books, What the diamond is 
ones, the preciouſeſt. and che ſpark · 


che, wal aps to. after ah. 4d le his 


cb. bd and the moſt proper ta make im- 
prefſions, But were it a vnfuable to its end. 
as it is the captrery, I ſhould remember, that 
ot getreue ee ee eve 
and ſpittia to iumiaste blind eyes: 
thoogh I thoughbrhe: bible gn be, an ger a. 
county, ho mare tan equsl to ocher backs of 
morality and&evotion, Godadeſignation would 
make me ſtudy it more hopefully, by minding 
me of that of the Syrian; leper, when he would 
— have hang and Parpbar, fivers of Da- 
* likely do be as medicinal for bis diſeaſe 


dan: and vainly fancied, that God's ap- take 


—— not put a difference. betwixt 
things that no na other. 

I Tkny, that becauſe of the intermirtue of 
ſore ob@urer texts of ſeripture with the clear 
ones, there are divers well-meaning, and even 
devout that leave the ſtudy of it far 
that of other books of religion,” which, by lea- 
ving aut all ſuch difieuker matters, ſeem to. 
promiſe more of inſtructian. But, notwith- 
ſtanding this, I ſhall not much ſcruple ta af- 


firm, that as tha moon, for all thoſe darker. 


_ wo call her ſpars, gives us a much greater 
than the ſtars, that ſeem all luminous; ſa 
— the ſexipture, for all its obſcurer 

afford the ian and Divine more bght 
than the brighteſt human authors. _ 

Ta diſpatch, ſince the ſcripture is bath a 
naturally . and an inſtituted inſtrument, 
to convey revealed knowledge a the ſtudies of 
it and, in it. many clear paſſages may in- 
ſtru& capacities z and its darker ones 
may either recom 3 mare ĩoquiſitive wits, 
or humble them: 1 {ee not, why the obſcure- 


_—_ of a ſmall part of it ſhauld deter any fort and 


perſons from the peruſal of the whole: 
as the ward, of God is termed a light, fo 

y of what it js called, chat 
ruſtieles may, if they will not 
wilfully ſhut their eyes, by the benefit af its 
light, direct their ſteps, and the phi- 
lalaphers, may be exereiſcs,. if not poſed and 
with its abſtruſer myſteries. For 


ifice knowledge, and the moſt wig 
n to diſcern their ignorance. 
cue ſecond On1xcrion. : 
To proceed now ta the ſecond objeRtion, a- 


efires gor ſuffer 
ly, that eur Saviour would pleaſe to command, 


gainſt the — We ene 
jointed many, much. 
Er to "hh, OLI 
Foy might rap 
9 ol eg 


1 © fora, they . copſteRations) Arg: 


V placed, than 
there 


| der 
"of YOu find thee, they will ako a good 


{y.:, that it. hoc tC 
Nit 0 be ſettered td human lay: 


method, which;” deviſed = fos your on 
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narrgw. ang low yo ut vould fomey 
be "au By „and injurigus to his whe 
W well oy oy oy in the Prophet) that 


being ms, that, 
oy — are 


a mixture of amber - greaſe and. muſk i 
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redolent hang the länge ingredients; and as, 
in cmp D deines, (u mithridate and 
treacis) the mixtute gives the clectuary a higher 


virtye than the ſexer d drugs paſlelicd ; fa, 


oftentimes: ia mexality and divinity, à compli- 


cation 3 płeespt and example, of rhetericl 


and myſtery, Way operate hear than 2 di- 


ion wound. Ard ſure: we ſhould judge 


at man 8. very; captieus greature, that mould 
6 Yates at a proffex'd * only becauſe 
Gilings..and fixprnges, were. 
not forged in diſtinct hes ps, bus huddled into 


the hel t-Cx9Wns, 


3 
TEPTE were the. ſcripture-ferics as 

furs of methad, as. pretendefl. But the 
truth is, that Ihe method, thaugh is be. not 
pedantically niee, is proper and excellent z (if 
the gaodnels of a meghed be ta be judged. lefs 


by the order of the ſcctiens, than its being in 


arder to the author's end) and never ſwerved 
from, hut upon 


r — 4 rarely declined, but, as the 
s of nature are in the world, for man's 
. The hiſtarical diflacations have 


their particular roaforig, and, for the moſt 


part, are agcounted for by; judicious expoſi- 
tors: and as far the frequent (and ſomatimes 
long) digrefſians, -execptcd againſt in the epi- 
ſtles of St. Paul, were he à bare human wri- 


ter, I ſhould poſſibly. attribute bis frequent 


excurſions ta his fulneſs upon all ſuhjects, 


not his want of ſkill to proſecute any ane; 
compare his pan to thoſe! generous bor- 


ſes, who, though never ſo wall managed, 
will ever be jetting out on this ar that fide 
of the path, not out of undiſciplinaneſs, but 
yrely out of mettle, But, looking. upon 
t. Paul under another nation, I ſhall ra- 


ther chooſe to tell you, that as rivers are 


WP; to run to — — 3 
interpoſition Id arr grounds, 
or other obſtacles. ſorce them to ſuch wind- 
ing meanders, that they ſeem to retreat from 
the ocean they tend to; which neverthe- 
leſs, with increaſed ſtreams, they afterwards 
bend, again their intermitted. c to, having 


watered. and fertilized, by their paſſage, the 


grounds 
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ſtars, (however aſtrenemers have 
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a ſoreſeen ( h perhaps not always obvious) 
—— of the * ation of it; and ſo 

I xt; vgs pertinent to a doctrine, 

either ſcrupled at, 


32. 


John. xiii, Was his peo 
13. 
2 Per. xi. ſouls, who was in the I Sf bien; 


» Tim. i, fo@tion, — 


SITE 
[Io CI 
with his merciful inclinations to inſttuct dim 


mortals. Sometimes, nay oftentimes, che in- 


* 


ſeemeld to Wan- 


„ through which 


not only 


cling, 
caſes ww oe, 6 rac inform 


— 
pily il 


as in the reſt of the inſpired writin 
want of heeding the Holy Gh. 
writing makes the method a 

vantage. For 
parts of ſcripture, gen the ner ofrime i 


interrupted, thoſe wpeIiripa Aue and 
ird, and ſuch diſlocations, e 


allied in ſome ather circumſtance, 


though ſevet'd in that of time ʒ and ſometimes 
too things are inſerted,” which do not readily 


ſeem pertinent to” the ſeries of the diſcourſe, 
but are ex ſo to ſome 


hints to the reader; 
where it appears defective, may be very well 


made out, by rendering Hebrew verbs (and 
ſome Greek aoriſts) in a preterpluperfect ſenſe 
inſtead of a perfect ; or by ſome ſuch other 
— warts of the woltls, as all, that 
underſtand Hebrew well, know to be allowed 
by the propriety of that t 


» Which ignores 
divers moods and tenſes, £7 of our weſtern 


] Sometimes' that, "which ſeems in- 
coherent to a diſcourſe, ſerves really to prevent 


r bud Tones" prophets in the 


midft of the mention' of particular mercies 


promiſed to, or jud rs 2 againſt 
the > bk of f God, fal our into erica 


excurſions relating to the Meſſias, which ſeem 


abrupt and incoherent with the reſt 


to them, that conſider not how ſeaſonable the 


mention of Chriſt may be, both in that of 


the mercies of God, of which he is the foun- 
dation and pinnacle, the ground and conſum- 
mation, the promiſe made of him, taught 


che faithful to reaſon thus wich his Apoltle, 


6 didzoxarCy, the teacher, that biſhop of our 


3 St. Paul required of a biſh 
„both fit and forward to teac 


takes a rt from any invitation, either of a 
word, .cxpreſſion, or theme, though belonging 


though edirect his courſe 
without de- 


wirn the connexion of the mat- 
ter 3 and either diſpatch all that belongs to the 
ſame long 'narrative at once, or elſe to join” ing 


ſeope"of the 
author, and afford much light and excellent 
Sometimes the coherence, 


$ — Saen — 


Se Go DEST Io Ns dachi 
give further in- 


to his own firſt ſubjeft, to 
ſtructions, by i digreffing - 21 to that de- 
cafional and ntervening theme; which, © how- 
ever it related to his matter, ' ſuited very well 


ired diſcourſers ſeem to ſay things, not on- 
incoherent,” but contradictory; (as is very 


remarkable in divers- of St. Paul's epiſtles, 


where he ſeems to praiſe and diſpraiſe the ſame 


perſons,) whereas addreſſing themſelves to mixt 
= fronds hehe IN - aſſemblies, wherein (as Noah and Ham in the 
uſtrated and — Hy thoſe ap 
which his incidental excurfions led him occaſio- 
nally to handle. 1 muſt add, chat in St. Paul's, 
the meer 
s way of 
ont Hatred 


ark, and the tares and the wheat in 'apro Do- 
minico) there were both good and bad men, 
hereticks, 9 ge 
Chtiſtians ; they only ſo wiſely diſpenſed and 
tempered their diſcourſe, that” theſe ſorts 
of perſons might find fomething, in what was in 
general terms delivered; 167 ropriate to 
themſelves in particular; -whi application 
was i neceſſarily” left let do the own — 
th wake. Sometimes the order is in ſcripture 
much diſturbed, or ee by the omiſſion or 
miſplacing of a parentheſis. For there not be- 
any in the Hebrew copies, nor (as it is 
thought) in the original Creek ones, the 
lifhers of the — editions of _ te bile av 
placed parentheſes as 1 wy 
convenient j ſome nekang iy hem em n wha * 
thers leave out of them ; and ſome 
long ones, where others wt na oy ; 
perhaps none of them having been . 
as to leave no room for . that may 
deſerve the title of corrections and, amend- 
ments. And ſometimes too, the ſeeming im- 
methodicalneſs of the new teſtament (not to 
determine any thing of the antiquity, which 
is certainly great, and the authority of the ac- 
cents, and . — of the old teſtament, be- 
cauſe amongſt very able criticks adbuc ſub. 
judice lis eft) is due to the inconvenient di- 
ſtinction of chapters and verſes now in uſe: 
which though it be a very great help to the 
memory, and be ſome other. ways ſeryiceable ; 
yet being of no greater antiquity than its con- 
triver Stephanus, and being (though now of 
gen eneral uſe) but of private chap, and by 
m drawn up in haſte ; it will be perhaps no 
ſander to that induſtrious promoter of heavenly 
learning, to ſay, he hath ſometimes ſever'd 
matters, that ſhould have been left united, and 
united others, which more conveniently he 
might have ſever'd ; and that his lucky at- 
tempt ought not to lay any reſtraint upon the 
other learned men, from making uſe of the 
ſame liberty he took in altering the former 
partitions, (for of them I- ſpeak; not of the 
punctation) of the new teſtament, in = 
| tering his alterations, to the beſt advantage of 
the ſenſe or method. The analytical wo =O 
ſome (I wiſh I could ſay many) judicious ex- 
poſitors and divines the ſcripture may 
ſufficiently manifeſt its being generally redu- 
cible enough to a perſpicuous order; and that 


it conforms to the known laws of method, 


where its diviner one doth not tranſcend. them: 
And it were not impoſſible for me to give 
divers inſtances to manifeſt, that as the north- 
ſtar, though ir be leſs luminious than many 


others, 


3 %* 
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others, pet by reaſon of its - poſition, doth 
better guide the pilot, than even the moon 


herſelf: ſo there are ſome texts in ſcrip- 


ture, which, though leſs conſpicuous in them- 
ſelves, are, by. reaſbn of their relation to a 
context, more inſtructive than other more ra- 
diant paſſages ; to which theſe would be much 
inferiot, if they were not as well conſiderable 
for their being there, as ſuch. | 


The third OxJzcTiON. | 


ALLIED to their objeRtion, who find 
fault with the ſcripture for being immetho- 
dical, is theirs, who would fain perſuade us, 
that it is ſeldom coherent, and ſcarce an 

where diſcurſive. And I have obſerved, wi 

trouble, that even ſome pious readers are eaſi- 
ly tempted to look upon the bible as barely a 
repoſitory of ſentences and clauſes, where di- 
vine truths lie huddled, and not ranged, and 
are too ready to apply to its texts the title 
Nero gave Seneca's ſtyle, of arena fine calce. 
Whereas an intelligent and. attentive peruſer 
may clearly, enough diſcern, both that the pro- 
phets and apoſtles do make frequent deductions 
and ' inferences, - and that their arguments, 
though not caſt into mood and figure, are of- 
tentimes as cogent as theirs, that uſe to make 
ſyllogiſms in Barbara. I frequently entertain my 
ſelf with both thoſe authors, and yet methinks, 
St. Paul reaſons as ſolidly, and as acutely, as 
Ariſtotle : and certainly according to David's 


Pfl. xciv. logick, (He that planted the ear, ſhall he not 


I» 10. 


hear ? He that framed the eye, ſhall he not ſee ? 
He that teacheth man knowledge, ſhall not be 
know?) the firſt and grand author of reaſon 
ſhould as well know how to manage and diſ- 
cloſe that faculty, as they that poſſeſs it but by 
participation, and gliſter ſo but with ſome few 
condeſcending beams, vouchſafed by that bright 


Jam. i. 17. ſun, who is indeed the father of lights, from 


which each good and perfect gift deſcends. But 
on this 2 ug to point at a few particulars, I 
conſider, 


1. Tyar ſome ratiocinations of ſcriptures, 
remain undiſcerned or miſunderſtood, becauſe, 


of our unacquaintedneſs with the figurative, 
and (oftentimes) abrupt way of arguing, . uſual 
amongſt the Eaſtern people, who in their ar- 


guments uſed to leave much to the diſcretion 


and collection of thoſe they dealt with; and 
diſcourſed at a wide diſtance from the logical 
forms of our European ſchools, as to perſons 
verſed in their writings cannot but be notori- 
ous. 
2. THAT the ſeeming incoherency of many 
ratiocinations proceeds purely from the miſ- 
rendering of the original particles, eſpecially of 
the Hebrew con junction copulative Vau, or 
Vaf, (as it is diverſly pronounced by the 
Jews, of whom I ſhall here 'advertiſe you 
once for all, that they have confeſt to me, 


they differ in Er Hebrew, not only 
ians, but exceedingly from one 


from the Chri 

another) for there is hardly any of thoſe par- 

ticles, that hath not, beſides the obvious various 

ſgnifications, of which, if that were ſkilfully 

* 58h in every text taken up, that would 
Vol. II. d | 


there afford the beſt ſenſe, the ſcripture would, 


I am confident, appear much more coherent 
and argumentative than tranſlations. or expoſi- 
tors are wont to make it: and though I did 
but conſider, how many thouſand times the par- 
ticle Vaf, is uſed in th Datpane, and that it 
doth not wy Gorge 4 it do primarily) ſignify 
AND, but alſo (1 ſpeak within compaſs) 
four or five and twenty other ſignifications (as 
that, But, or, ſo, when, therefore, yet, then, 
becauſe, now, as, though, &c.) and that the 
ſenſe only gives it this great diverſity of ac- 
ceptions z I cannot but think, that if we al- 
ways allowed our ſelves an equal freedom in 
rendering it, where the motive (which is the 
exigency or conveniency of the ſenſe) is the 
ſame ; the dextrous uſe and rendering of that 
one particle would make no ſmall number of 
_ both better underſtood, and more eſteem- 
dF Tr ſometimes (eſpecially in Solomon's 
St. Paul's writings) in many paſſages ſo 
penned as to contain (like Senece's) a tacit kind 
of dialogue, that is unſkilfully by readers, and 
even interpreters, taken for an argument or an 
aſſertion, which is indeed an objection: and 
that ſuch a miſtake muſt mightily diſcompoſe 
the contexture of a diſcourſe, even a raw lo- 
gician need not to be told. | 
4. THar the omiſſion or miſplacing of pa- 
rentheſes (which the Hebrew text altogether 
wanting, interpreters have ſupplied and uſed. 
at their own diſcretion) _— the ſcripture 
oftentimes appear. leſs. diſcurſive, as well as 
(what we elſewhere complain of) leſs me- 
thodical. And the like may be ſaid of the 
points of interrogation, For whether it be 
true or no what the criticks eſteem, that in 
the original Greek copies of the new teſta- 
ment there were no ſuch points, (as indeed I 
have found them wanting in the ancienteſt ma- 
nuſcripts I have ſeen) it is certain, that in our 
modern copies, both Greek and tranſlated, 
the authors of ſeveral editions have variouſly: 
placed them, as themſelves thought fit : and 
though, inſtead of the interrogative point, the 
Hebrews make uſe of their interrogative He; 
yet that the ſenſe of the words, and a certain 
ſuppoſed modulation, do oftentimes make an 
interrogation, where that He is wanting, an 
Hebrician can ſcarcely ignore, no more than a 
logician, that the interrogation is not always 
ſupplied to the beſt advantage of the ſcripture's 
logick, 


diſcourſers in the bible divers times uſe. argu- 
ments, not to convince oppoſers, but to con- 
firm believers. For the perſons they reaſon 
with, being ſuch, oftentimes, as. eſteem them 
teachers ſent from God, upon whoſe ſcore all 
they teach exacts belief, they may without ir- 
rationality uſe arguments to confirm in their 
doctrine men already acquieſcing in the prin- 


ciples of it, and perſuaded of their integrity, 
ſufficiency, and authority, that it would be 
improper to urge againſt a refractory diſbe- 


liever, that is convinced of none of theſe. And 


as maſters often uſe, in inſtructing their ſcholars, 
arguments, they * forbear to inſiſt on 
e 


againſt 


5. THarT the apoſtles and other inſpired 
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inſt an infidel, f 
L 


22 thoſe, they teaſoned with, juſtly 
8255 ſed they t know more of the mind 
counſel of 
By nothing 


Por ever afforded by 


ploy, ple. bats Mayo — 22 — 


thoſe, which are ſo logi- 
ns to reliſh them. 


Aa ratiocination 


3 


one "ral lion than the - bellowing of a 

h the latter be much the more ter- 

ning 0 e, and proceed from the more for- 
animal: * — eager 

arguments ſucceed better with 2 


ling auditory, than the TOO" ſyllo- 
5. Tear dive driphir ts do not 


E and cogently prove the thing they 


would perſuade, - merely becauſe they were 
meant only for what logicians call arguments 
ad. os 4 deſigned not ſo pro- 
2 demonſtrate the opinion they con- 
for, irrelatively and abſtractedly con- 
ſidered, as to convince, of the truth of that 
they are addreſſed to) 
diſcourſers 


ip 
cone thoſe reaſon with, though 
Hd by thoſe hey ren wich, thovgh 


— — Thus there are divers texts of 
ied to Chriſt in the new, 


the old teſtament app 
which though they di 


any illogicalneſs employed 


to the Meſſias was ſo acknowledged, that 
needed but the pertinent applications 


the refractorineſs of the ſucceeding Jews hath 
taught them to deviſe ſo many ſophiſtical eva 
e of, that they 
ig c ot only the application of them, 

e 
the rodotonts of his time, out of the 
ſtory of n and the devil's conteft 
about the body. of Moſes : and though 


1 logick could deviſe. And indeed the 


Ienciiful wa of to 
to their add, 5 Kei 


| fiercenieſs laſt, would be wi 
ſtors ; becauſe then the relation of thoſe. paſa | 


made of them in the new teſtament z whereas 


too. St. Jade argues with 


RATIONS touching 


them with it, and employ it to the redargutioh 
of their in ſalence. And, has there be 
nothing leſs ſolid arid more than- the 
wind, yet the ſkilful pilot diligently obſerves it, 
and makes it drive on his ſnip more forcibly, 
than the powerfulleſt and beſt contrived engines 
in the world could: ſo though there be ſcarce 
any thing more groundleſs and unſtable than 
— — opinions and perſuaſions, yet a wiſe 
eacher neglects them not, and may ſometimes 
— 2 ſuch uſe of them, as to draw thence argu- 
ments more operative than the accurateſt ſyllo- 


moſt convincing proofs of aſſertions being 


mediums, wherein both 

rties agree, not only Sorrates in Plato's dia- 
— but dextrous diſcourſers generally, 
have often elected the drawing of inferences 
from the opinions and conceſſions of thoſe 
they dealt with, as the moſt uaſive and 
wile I ſhall 


| Ke Tuar another thing, which very gene- 
RES from diſcerning the reaſon- 


ing (and coſe oftetitimes the reaſon- 
and true hs ) of ſeripture texts, is, 


the ſhineſs of divines to lex the context and the 


bold with (and —— for a need to firain or 


wreſt) phraſes and words of ſcripture, when 
the giving them leſs uſual notions may fit 
them to ſerve their turns: but the miſchief is, 
that they decline the commoneſt acceptions, 
but to make the texts they quit them in, ſym- 
phonize with — tenents, not with their 
— texts. It were methinks im- 
pattialler, it the frequenter ſenſe of an ex- 
on were to be waved (as oftentimes it muſt) 
one leſs current, to do this to make the 
ſcripture coberent, or diſcurſive ; and then, 
for our opinions, rather to conform them to 
the ſenſe of the ſeripture, than wreſt the words 
of ſcripture to them. But perhaps this impar- 
tiality would filence too many of our clamo- 
rous controverſies (by ſhewing ſome to be 
oundleſs, and others undeterminable) to be 
ely to take in the heated ſpirits of men 
ſorne of whom, I fear, whilſt their feuds and 
to have the 
rexts of ſcripture looſe ſtones, which they may 
more eaſily throw at their adverſaries, than 
built up into a ſtructure, wherein they muſt - 
loſe that convenience, (it being difficult to pluck 
ſtones out of a building) though reaſon herſelf 
were the 1 _ J 1" 
Bor to leave eager diſputants to their 
animoſities, we ſhall again repeat, that the 
bible loſes much by not being conſidered as a 
ſyſtem. For though many other books are 
comparable to cloth, in which by a ſmall pat- 
tern we may ſafely judge of the whole piece; 
yet the bible is like a fair ſuit of arras, of 
which, though a ſhread may aſſure you of the 
- fineneſ6 of the colours, and richneſs of the? 
ſtuff, yet the hangings never appear to their 
true 
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true advantage, but when they are diſplayed 


ther. 9.8 * | 2 * ö 
As things, Theophilus, among many o- 
alf of the 
pture, againſt thoſe, who will needs cenſure 


= 
* 
= 


thers, may. be. repreſented on the beh 


bible, and ſeem ſo in the ſenſe. It is as high 
as pious a ſatisfaction to obferve, how the ſa- 
cred-pen-men ſupply each orher's omiſſions, (as 
is very obſervable in the four Evangeliſts men- 
tion of the of Chriſt,) according to 
God's degrees and ſeaſons in difpenſing the 
knowledge of his truths and myſteries in the 
ſeveral ages of the church; (to which he at 
firſt vouchſafed but 4 ligbe 
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mng in à dark 2 Pet. i. 


me place until the day dawn, and to which theſe 19. 


ing fitteſt, - I ſhall annex, that I think thoſe 
hugely from the ſcripture, who 
only conſider the ſenſe of the parti ſec- 
tions, or even books of it: for I conceive, 
that (as in a lovely face, though the eye, the 
noſe, the lips, and the other parts ſingly look- 
ed on may beget delight and deſerve: praiſe, 
yet the whole face mult neceſſarily loſe much 
by not being feen altogether; ſo) though the 
ſever'd leaves and portions of ſcripture do ir- 
relatively, and in themſelves, ſufficiently be- 
tray and evidence their own heavenly extracti- 


on; yet he, that ſhall attentively ſurvey that 


whole body of canonical writings we now call 
the bible, and ſhall judiciouſly in their ſyſtem 

and-confer them to each other, may 
diſcern, upon the whole matter, fo admirable 
a contexture and diſpoſition, as may manifeſt 
that book to be the work of the ſame wiſdom, 
that ſo accurately compoſed the book of na- 
ture, and ſo divinely contrived this vaſt fabrick 
of the world. The books of ſcripture illu- 
ſtrate and expound each other; Genefis and the 
Apocalypſe are in ſome things reciprocal com- 
mentaries z (as in trigono the diſtanteſt 


ſide and angle uſe beſt to help us to the know 


ledge one of the other :) and as in the mari- 
ners compals, the needle's extremity, though 
it ſeem to point purpoſely but at the north, 
doth yet at the fame time diſcover both caſt 
and weſt, as diſtant as are from it, and 
from each other; ſo. do texts of ſcrip- 
ture guide us to the intelligence of others, 
from which they are widely diſtant in the 


mutual irradiations and ſecret references per- 
ſuade, that all theſe authors had their 
mu guided by an omniſcient hand, and were 

the ſeveral ſecretaries of the fame enditer) 
and to find in writers ſevered by ſo many ages, 
and regions, a harmony, whoſe diſſonances 
ſerve but to manifeſt the ſincerity and uncon- 
3 of the writers. And truly for my 
part, I am enough an impartialliſt, 
not to ce you, Theophilas, that 
I read the bible and the learnedeſt expofitors 
on it, with ſomewhat particular aims and diſ- 
For befides, that I come not to 
them with a croud of articles, which I am there 
reſolved to find or make arguments to defend, 
with the overthrow of all antagonifts, eſteem- 
ing it leſs ſafe to my opinions to the 
ſcriptures than to take up there : beſides 
this, I ſay, though I negle& not thoſe clear 

or arguments, that may eſtabliſn the 
trine of that church I moft adhere to; yet am 
I much leſs buſted, and concerned to collect 
thoſe ſubtile gloſſes or inferences, that can but 
enable me to ferve one ſubdiviſion of Chriſtians 
againſt another, than heedfully to make ſuch 
obſervations, as may ſolidly juſtify to my on 
thoughts, and improve in them, a reverence 
for the ſeri it ſelf, and Chriſtianity in ge- 
neral ; ſi 
in the bible, and the grand articles clearly de- 
livered in it, a majeſty and an excellency be- 
coming God himſelf, and tranſcending any o- 
ther author z and ſuch obſervations (to diſ- 
patch) as may unveil to me in the ſcripture, 


obſervations as may diſcloſe to me 


and what it treats of, that woauroiuxG» (oÞin Ep. iii. 10. 


Ts Gt, manifold wiſdom of God, which even 
the angels learn by the church. Theſe are, I 
confeſs, the things (as to ſpeculative divinity) 
that I gladlieſt meet with, and take the heed- 
fulleſt notice of, in the writings of divines, 'of 
whatſoever religion, that owns the ſcripture z 
(for in this I am almoſt equally gratified by 
the abler expoſitors of all diſſenting ſects:) for I 
can ſcarce think any pains miſpent, that brings 
me in ſolid evidences of that great truth, that 
the ſcripture is the word of God, which is in- 
deed the grand fundamental ; all other articles 
generally thought ſo being, if truths, better 
deducible. from this one, than this from any 
of them. And I uſe the ſcripture, not as an 
arſenal, to be reſorted to only for arms and 
weapons to defend this party, or defeat its 
enemies, but as a els temple, where I 
delight to be, to con the beauty, the 
ſymmetry, and the magnificence of the ſtruc- 
ture, and to increaſe my awe, and excite 
my devotion to the Deity there preached and 
adored, 3 
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wdube Ffanrth Opyzcmiong , and ſtock is preferred before a maſon's. And 
Of rec i Tux apoſtle of the Gentiles teaching us, that I gonſider here, that as the bible was not writ· 


ten for any other particular time or 
fc for the whole church militant —— 


through all nations and as many 
(as thoſe o — — rp. rites) 


to the 
have at firſt been neceſſary for the Jews, Which 


loſe the degree (at leaſt) of that quality fot 


lere, the whole ſcripture (for ſo I loud rather en- 
gliſh the Ila ont becauſe there follows) is 


nent or uſe 


leſs. 12 divinely inſpired, and is profitable 

| for defrine, for convitiion, fur 'correfion, for 
2 Tim. iii, inſtruſtion in righteouſneſs, that the man of 
15, 16. Cad may be perfect, : tharoughly furniſhed "unto 


ii Ciſion aſſuring us, that, 
10 the will of man, but holy men of 


be 


all good works : and the Apoſtle of the circum- 
ropbecy came not in 


old time, by 
Cod fpake as they were moved iy the H. 

Ghoſt ; we are not to believe, that ſo divine an 
inditer, by ſecretaries, moſt of them conſpi- 
cuous by the gifts of - prophecy or 
would ſolemnly - publiſh to the, world; and 
for his church, any thing, that ought indeed to 
nted impertinent or uſeleſs, And 
yet of theſe qualities, ſome perſons, more bold 
than learned and conſiderate, are pleaſed to 


— — 
po | all other 


_ to be — Sy 
nothing ſu asintrude into thoſe volumes: 


which being conſigned to the church, for the 
perpetual uſe and inſtruction of it, muſt con- 
tain nothing uncondycive to thoſe deſigns ; the 

leaſt text in it being as contributory to the com- 
pleating of the bible, as every loop or pin was 
—— — tobe, God, by 


ſo great a condeſcenſion to the weakneſs of our 


capacities and memories, as the with- holding 
from the canon ſo many writings of Solomon, 
and ſo many of the and Miracles of our 
Saviour; and by ſo ſtrangely preſerving the 
whole ſcripture, (for the books pretended to 
be loſt, though written by never ſo holy men, 
are either in our bibles extant under other 
names, or cannot be demonſtrated to have e- 
ver been canonical, that is, entruſted with the 
church as the infallible rule of faith and life) 


does, methinks, abundantliy evince his deſign 


of inctaing nothing there, that hath no ten- 
n Were not 
ed by my occaſions, and the 


oe of 2 your 
narrow limits, I could ea 


the third or fourth I have diſcovered ſo 


preg- 
nant in them, that Lalmoſt-equally admired : 


the richneſs of thoſe texts, and my not diſcern- 
ing it/ſqoner.; A ſuperficial and curſory: 


ſal preſents us many things as trivial or uper- 
fluous, which a perſpicacious reflection diſ- 
cloſes to be myſterious. And of ſo precious a 
quality is the knowledge of ſeripture, that no 


one part of it ought to be eſteemed uſeleſs, if 
5 8 figuration; for as there the Apoſtles 


it may but felicitate or improve the underſtand- 


ing of any ather; divine truths being of that 
worth, that the knowledge and acquiſt of a 
few. of them as much out- values a greater 


Jeſus only; ſo ſuch paſſages; as * 
; | Ol, 


knowled ge of other things, as a * {kill 


atience to ſomewhat: 
by ſeveral inſtances. 
of texts, ſeemingly uſcleſs,” ſhew,, how much 
men have been miſtaken in imagining them 
ſuch. Many paſſages, that at the firſt or ſecond - Baptiſt 


reading I __ find nor gueſs no uſes of, at 
merous 


us. For there are many others very uſcful, 
which will not perhaps he found ſo theſe many 
ages; being poſſibly reſerved, by the prophe- 
tick ſpirit that indited them, (and whoſe om- 

niſcience comprizes and unites in one proſpect 
all times, and all events) to quell ſome future 
foreſcen hereſy, which will not perhaps be born 
till we be dead; or reſolve ſome yet unformed 
doubt, or confound ſome errot, that hath not 
yet a name: ſo that all the parts of the 
ture are uſeful in ſome ages, 


forth wrapped 1 ing: cl 

fant Jeſus;) w many; — beſtow the" 
on it, ſeems" ſcarce worth it: 
Apoſtles made of it with the] 


Wade 11g nad How many of 
to 


the prophets by lazy readers are t t 
have no uſe, bc Gray as the ſtar did the wiſe Mat. i. 
men, lead the-attentive conſiderers to Chrift ;' 
and ſo loudly and harmoniouſly, with 
—— Fo ſhades, utter thoſe words of the 

Id the lamb of God that taketh a- John i. 22. 
way the fins of the world! . 
in the new teſtament, to 
which I cannot but apply what St. Matthew 
notes upon his narrative of our Saviour's appre- i 
henſion: All this was done, that the Mat.xxvl. 
of the prophets might be fulfilled ; or rather now * 
all this was fo done, that they were fulfilled; 
for ſo oftentimes the context commands us to 
render the d in theſe citations, and which 
recall to my mind the hiſtory of the tranſ- 
at firſt ſaw 
Moſes and Elias talking with Jeſus, . xvii. 
ſecond view (when the cloud was with-drawn, 3 8. 
and he had ſpoken to them) ſaw nom d 


E — ; | 4 See 
tzbe STYLE of the Holy Scriptures. 


of," in the law, the prophets, and the goſpel, 
ar firſt ſurvey appear very diſtin& things, but 
more light from an. attentive collation of 
things, they do all, as it were, vaniſh into 

Ich. i- 55. Chrilt 3 of * hom (to uſe an Apoſtle“s terms) 
Moſes in the law and the prophets did write : 

and at whom thoſe types, and thoſe predictions 
pointed. Thoſe i es of the old teſtament, 

of the confiifed or diſlocated mention of known 
pedigrees and ſtories, were Cong uleleſs, 


14 


_ divers propheticd! paſſages in the Revelation, 
which we know as little the uſe, as meaning of, 
which yet doubtleſly our poſterity will not find 
barren, When once the accompliſhment ſhall 
have proved the expoſitor of thoſe predictions, 
whoſe event will (if it do nothing elſe) at- 
teſt the omniſcience of their inſpirer: ſo poſ- 
Gbly, of many Moſaick conſtitutions, where- 
of we Chriftiaris find excellent uſes, moſt of 
the old Jews ſcaree knew any ; at leaft my con- 
—— —— 
me, that chey, whilſt they obſti decline 
referring them to the Meſſias, can ſcarce make 
any more of the inſpired and myſterious laws 
of "Moſes, (except thoſe that relate to the 
Zabian ſuperſtition, with which too moſt of 
— doctors are as — — ow BY. 
Egyptians, or Gymnoſopliſts, cou 
their ſacrifices and other — devotions. 
Ix is not, that I think all the books, that 
conſtitute the bible, of equal neceſſity or equal 
uſefulneſs, becauſe they are of equal extrac- 
tion; or that I eſteem the church would loſe as 


Jaiab; or in book of Ruth, as in the 
epiſtle to the Romans, or the goſpel of Jobn, 
(as the fixed ſtars themſelves, though of the 
lame heaven, are not all of che fame mag- 
nitude and luſtre.) But I eſteem all the conſti- 
tuent books of ſcripture neceſſary to the canon 
of itz as two eyes, two cars, and the reſt of 
the members are all neceſſary to the body; 
without divers of which it may be, but not 
be ſo perfect; and which are all of great, 
though not of equal uſefulneſs. And perhaps 
it might without too hyperbole be ſaid Ka, 
that as amongſt = ſtars, _ ſhine in the fir- 
mament, though there be a diſparity of - 
neſs compared one to another, Ne as Se all 
of them lucid and celeſtial bodies, and the 


earth; ſo of the two teſtaments, that compoſe. 

the bible, though there may be ſome diſparity 

in >: N themſelves, yet are they both 
01. I 


— of Nabum, as that of 
t 


leaſt of them far vaſter than any thing on 


heavenly and inſtructive volumes, and ineſti- 
mably out -valuing any the earth affords, or 
human pens ever traced. And I mult add, 
that as mineraliſts obſerve, that rich mines 


are wont to lie hid in thoſe grounds, whoſe 


ſurface, bears no fruit-trees, (too much 'ma- 
ligned by the arſenical and reſembling fumes) 
nor is well ſtored with uſcful plants or verdure; 
(as if God would endear thoſe ill-favoured 
lands by giving them great portions:) ſo di- 
vers paſſages of holy writ, which appear bar- 
ren and unpromiſing to our firſt ſurvey, and 
hold. not obviouſly forth inſtructions or pro- 
miſes, being by a ſedulous artiſt ſearched into, 
(and the original word ivy uſed in that text 
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of Search the Scriptures does properly enough john . 
ſignify the ſearching for hid treaſure) afford, 39. 


out of their penetrated bowels, rich and pre- 
cious myſteries of divinity, . 


| De Fifth Ong rio. 

Tux next thing imputed to the ſcripture is, 
that it contains many things triyial or ti 
nent; and it is not impoſſible, but that ſome 
things may et ſo, be Ara 7 71 of 

is ſort are disjointed | and ab 
tranſitions obſerved in many of 8 Selouns 
diſcourſes ; in which alſo we ſometimes. read 
him to have anſwered, without being aſked 
the queſtion, (though that be otherwiſe ſal- 
vable by a critick,) and ſometimes to have an- 
ſwered to a, quite other queſtion than that he 
was aſked, But this is not to be thought an 
abſurdity, but an excellency in the replies of 
Chriſt ; who poſſeſſing the prerogative of diſ- 
cerning hearts, did 2 after that rate; 
his oratory took a ſhorter way than ours can 
follow it in: he proſecuted his deſign by alter- 
ing his diſcourſes; and wiſely meaſured the 
fitneſs of his heavenly ſermons, by their re- 
lation to his end, not his theme. For as he 
knew his hearers thoughts, he addreſt him- 
ſelf to them; and feaching them in their ear- 
lieſt formation, and, as it were, their firſt 


cradle, before they had leiſure to paſs into the 


tongue, he not more convinced his auditory 
by anſwering their hrs, than by thus ma- 
nifeſting that he knew them. Of his ſo much 
undervalued parables, ſome, if not moſt, do 
(like thoſe oyſters that beſides the meat they 
afford us, contain pearls) not only include ex- 


 cellent moralities, but comprize important 


prophecies. The parable of the pregnant grain 


of muſtard- ſeed, that ſo ſuddenly grew to ſo Mar. xiii. 
large a plant, was a (now fulfilled) predic- 31, 32. 


tion of the admirably ſwift progreſs of the go- 
ſpel ; which from deſpicable beginnings, ſoon 


proſpered” to a height, that rendered it almoſt Mar. xxi. 
as fit an object for wonder as for faith. That 3 


other parable of the treacherous huſband-men 
clearly foretold Chriſt's death by the Jews ma- 
lice, and their deſtruction for it. And I de- 
ſpair not to ſee unheeded prophecies diſcloſed 


in others. of them, eſpecially being informed 


that there is a critick, (Monſieur A. B.) now 
at work upon a defign of manifeſting many 
otherwiſe interpreted of the new teſta- 
ment to be prophecies ; of whom no Jeſs than 
the famouſeſt of the modern Rabbies, Me- 

F f naſſe- 


Ec. xii, 1, 4 vail ( the hea) 
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it te e 
beg e res more impertinens in th 75 
frequent tions. 
ined 71 not to . that many chin 
to. the ignorant, bare "repetitions, which 
fans 


=" ever bring along, with them ſame 
ome acceſſion : in that comparable to 
which, as like a8 they ſeem to yulgar 
are by the ſkilful aſtrologer taught to con 
under that colour and figure common to the 
all, diſtinct influences. "I 
here a ges there 


o conſider, lat in all 


Tp yas not. 4 * 


15 ſuch 
redoubling as We. 


are, in the wiſe man's Words, As nails faſtue 
by the, maſters of A Ne) where though in all 


or ſtealth hath dreſſed 
e e in, will eaſily diſcern moſt 
7 them to be hut varied MR Which 
m 
Erle bu but in that the latter 
words com new matte e 
as the pee ale what reſent us 9 417 in 
new words. And I conſider further, that our 
open fad experience ſhowing us, that. thęre is 


no fingle text of ſeripgures that ſubgiler here-' 


K Ak 


ndamental truths of ach fd 22 —— — n both 


any PEO, N 
the Holy Ghoſt  foreſe 


4x” hach eb and wiſely 


> manners ad be held forth 1 in ſo. ma- 


nf pls, and in ſo much variety Ix. lb 


ons, that one or other of them muſt 
opayoldably intercept. thoſe eyaſions, and e- 
ſcape thoſe miſconſtructions, that ſophiſtry 


may Ps upon fhe reſt, Which providence a a 
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| theſe grounds, 

J alſo 1 preſent the 
what, is went to be objefted, 
buy 1 many felf-contradi- 
A to be met with in the ſcripture.  Quly 
in the mean time invite you to take 
eee eee 
mucqh the various aſpects of the texts as the di- 
vers. prepoſſeſſions and intereſts of the expo- 
nou Lip that — 4 books ſeem repleniſhed wich 
pallages and contradictions. For 

frond the theme treated of do highly con- 
cen men's intergſts, let the book be as clear 


of Peg zudgments: 
ed paſtons, will be ſure to wreft many 
paſſages to countenance their -prejudices, and 
95 their ends, though they make the texts 

never ſo fierdely fall om with one another, to 
* reconcile them to their partial gloſſes, Of this | 
I might Ne an eminent inſtance i - Ari-. 
.. foote's 


bible's repetitions | 


* — as they are Gal /criprore. 


their ir jarxing penis 3; the injured Stagyrite 
(employed as ſecond by every one chat quotes 
him) bp ee brought to fight with 
its antagoniſts, and by them all to give battle 
to himmalf. Thus do the diſſenting ſets of 


their Alcoran as we do about that of our 
Bo, and make the ont 2x much a noſt-of 
wax, a8 the Ramiſh catholicks ſay we malte 


. Ne ent bo lv 


wt 


writer is 


here us) 
N ebnen 
an author, not to ſin down RIG 


puſſib ; le. acoeptions, of = word or phraſe, + 
the 1 e the which beſt 


that becauſe it may Genify ſo and 

therefore it daes ſo here: an au- 
thor muſt do dich  warier. than | Homer and 
Virgil, whom Eudecie and Mexander Roſi have 
made evapgaliſty, to keep his words from be- 
ing tortured into a confeffion of what was 
never in his And a very pregnant 
r truth 2 obſerve in the 


— repetitions) 2 dure 
vad to fo good an end could make 


n private ———— the judges f 
that ſuits oftentimes out-laſt luſtres; 


ne) | 
fa for the law. In this be- 


impute to the ſeri re our 
own faults and deficiencies, the in ces of 


thoſe 3 I have b with 
have very confirmed me: though [ have 


way, is not to wrangle with them about every 
nicety, — thedefeat of their objections gives 
us no over their incredulity, and by 
but evi the ſcriptureꝰs not 
falſe or abſu 
reverence to them, not to impart it; but by 
ſolidly afferting the divine origination of the 
ipture, reduce men io aſcribe their ſcruples 
to che true cauſe; and perſuade us to the tem- 
per of the Apoſtles, who, when Chriſt had 
uttered. a hard ſay 


of his diſciples, ths they deſerted bien upon it 


ak ue STYLE of the Holy: ts. 


Mahometaps quarrel as well about the ſenſe of 


the other, Which brings unto my mind, that 
| things hard 


ill, acceptable to 


ſtill eſteemed, that the beſt as well as the ſhorteſt 


being either 
can ſerve hut to juſtify our 


vrhich ſo unſettled many 


6 


though {their groſi miſapprehenſions of nu- 
merous other þ ar leſa obſcure paſſages. will 
calily parſuade us) they reliſhed it 5 
yet would by no means ſorſake him for their 
. becauſe, ſays their ſpokes-man, Peter, 
thou; baſt the words” of 'etarnul life, and we be. ſohn vi. 
lirve, am are. ire, that » thoa art the Chriſti do, 66, 
tbe Son of the God': waching us, with one 68, 69. 
grand and enſive truth, to ſilence pat- 

ticular feruples. And one thing would not be 
unworthy: dur objectors: conſidering; that the 

truth and authority of the ſcriptures, and con- 
ſequently their not beingreonetadictory to them- 

ſelyes, hath (as we may elſewhere have voca- 

ſion to maniſeſt more at large) been immemo- 

rially believed by the ſeuſnedeſt men in the 
world : many of whom may-be very reaſonably 
ſuppoſed ta have exarnned” opinions without 


; any othet concern in their inquiries than that 


of not being deceiveod; or any other end than 
that of finding out the truth; and moſt of 
; whoin, though by their ſedulouſheſs and their 
erudition they diſcovered difficulties in the 
bible, that our querifts could never have dream- 
1 all conolude the belief x 


of faith + which poſſibly. — ſome Fane 
or rel in the underſtanding, to be an 
acceptable virtue of the will ; (faith and the 
twilight ſeeming to agree in this property, 
that a mixture of darkneſs is requiſite to both; 
with too tefulgent a light, the one vaniſhing into g 
knowledge, as the other into day.) And now 
faith thus caſually preſents het ſelf in my way, 
it will, perh = not be impertinent to obſetve, 
that Chriſt often deals with new believers, as 
he is recorded to have done with Nathaniel ; 


for as when that guileleſs I/aelite had acknow- 


- ledged him the Meſſias, upon the bare evi- 


Pe. dence of his having been diſcerned by him 


under the fig- tree, our bleſſed Saviour tells 
him, Becanſe T ſaid unto thee, I. ſaw thee under john i. 
the fle-irte, believeſt thou ? Thou fhalt ſee grea- Jo. 
ter things tha theſe 4 (which in the next verſe. 
he ds to mention :) ſo when men once 
have embraced the perſuaſion of the ſcripture*s 
being divinely ** that faith is a thing fo 

that he often diſcovers to 
them, to confirm them in their belief, argu- 


ments much clearer than thoſe that induced 


them to it; and convinces them of the reaſon- 

ableneſs of having fubmitted their reaſon to 

him that gave it them. And, (as if there 

were myſteries, in which faith doth more pro- 
ſperouſly make way for underſtanding, than 

that is ſet awork to introduce faith,) it hap- 

pens to them, as it did to the two blind men Matthi. ix. 
mentioned in the goſpel, in whom our Saviour 27, Ce 
firſt required faith, and (having found that, 

he) then opened their eyes. 


The ſeventh OnJecTion. 


From the (not long fince mentioned) fre- 
quent repetitions to be met with in the ſcrip- 
ture, and from the unuſual method, wherein 
the author of it has thought fit, that the di- 
vine truths and precepts ſhould be extant _ 

ivers 


n 


Mat. xiii. 
44- 


Gen. il 9. that there the Lord God made to 


che g 


vI 


criminate the bible; as if, it bull conſidered, 


it were but a batrin book ; wherein inſtructi- 
ons are but ſpari 
of what is to 


ſcattered, in cbmpariſon 


where 


religious chuſe ra- 


the parable, who having found 4 treaſure hid 
i a field, ſtuck at no price within his power, 
I OR for the rreaſure's 


"Bur, God be praiſed, this is not the caſe; for 


ng 
milk and honey, things uſeful and deligh | 
if not to paradiſe itſelf, of which, it is ſaid, 


tful ; 


that is ple 600 for Food. 
is pleaſant to the fight, good for food; 
the tree of life alſo in the midſt of the' garden. 


And indeed, as the author of it was omniſcient, 


ſo. experience has taught, that he has ſo much 
expreſſed himſelf to be ſo in the ſcripture, that 


_ SomeiConsDERATI10/N$"teching 
divers have been ;pleaſed to take-occafion to d | Mgr. JOIVP 


met with in divers w_ wri- 
of uſeful matter is. delivered in fewer-words. 


| And hence it is (ſay theſe chf tor) chat ma- whi 
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and requi p courſe, that [is 
confeſſe attended wich many 
hardſhip it is not ſufficient to en- 
gage © 7 
of it; — the 
main wilkog ing to 
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the more knowing its pious ſtudiers have been, that 


the greater ſtore of excellent truths they have 1 
met with in-itz the ſcripture. being indeed like 


heaven, where the better our eyes and 


are, the more lights we diſcover, . And that 


their 


1 Pet. i. 
12, 


this may not to be ſaid gratis, let us 
conſider, - that a book may be. inſtructive as 
well by teaching its readers ſpeculative truths 
as practical ones, and that Chriſtians ought as 
well to know what God would have us think of 
him and his works, as what he would have 
them do. Now as it is paſt queſtion, that there 


are no ſpeculative truths, of ſo noble and eleva- phe 


ted a nature, as thoſe that have God himſelf for 
there is ſo much to be learned, as there is 


from the bible, of the nature, and even the 


thoughts of God, and of thoſe deep myſteries, 
into which, as I formerly noted from St. Peter, 


object; ſo there is no book, from whence and 


have-es bulleve Godt; ? thaſs \rewards 
and iſhments, which he es after death 
for thoſe, that conform to, or his laws 3 


to the contrary) depend upon his free will, | 
© are not to be explicitely 


Pture. 
be wondered at, that St. Paul ſhould - 
3 aſcribe 


not to 


uu e Sr YL E of. the Holy Scriptures. 
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775 vs 
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that other 
not only Pe mentions { 
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25 06 alled ts to glory. and virtue, but 5 55 
7355 ſpeaks of out 2 955 
— the divine nature, 4 
R — is in the ae oc 
ole e exceeding eat and MAL gps iy 
e f us. my; © that al- 
| e re did not expreſly give us 
Al 2 as ethical writers do, 
A us life, but by acquainting us 
with w has revealed in thoſe writings 
—4— himſelf, and by convincingly pro- 
ſing to us thoſe higheſt inducements to em- 
| a good, and ſhun an evil life, which 
(though realon may perchange make ſome weak 
and confuſed gueſſes at them,) revelation only 
can make examining men confidently depend 
if, I fay, the ſcripture did no more than 
1 engage - to reſolve upon a good life, 
— mor us to derive the particular precepts of 
virtue from the, inward. dictates of the law 
of nature, and' the exerciſe of our own reaſon, 
(Rk two together may well teach us almoſt 
as much as ethſcal books are wont to teach, of 
really and confiderably uſeful) the ſcripture 
ought yet. to be eſteemed a moſt inſtructive 
book in reference to good life. As in effect we 
ſee, that the writings of no philoſopher or o- 
rator, ever made any thing. near ſo many per- 
ſons ſo virtuous, as the new teſtament, though 
Is . e has been able to do; eſpe- 
primitive ages of the church, 
992 = 


diverted from it, than ſince they have been 
r reading of others. The moon ma 8 
weather lend a gardener light enou 
dig, and manure his orchard, and — 
to prune his trees; but none will lay, that 5 
moon does as much contribute to his labouring 
to produce fruit as the ſun; ſince this nobler 
planet not only affords him light to work 
and a comfortable warmth whilſt he is wor 
ing, but animates him by the hopes he cheriſhes 
upon the ſun's account, that in due ſeaſon his 
Align and toils ſhall be rewarded. The ap- 
50 is too obvious to need to be inſiſted 


os. 8 


3 4 


> Sex Hough 


i pe. hee 


1 ult owe to Et Eo ll, 
himſelf, led 
== 5 


15 give. a wary and 
= LIT may have upon Ne of the life, 252 | 


that received that book were leſs 


though, vpan the  fore-mentioned ac- 
the ſcripture would deſerve we be 
I conducive to the 
pie virtue; yet it is far 125 
being true, 9 it is deſtitute of ſuch moral 
documents, which it needs not, to deſerve to 
be looked upon as & bock very inſtructive in 
reference to good life. For there being two 
ſorts of 1 requiſite to 10 embracer of the 
goſpel, wor have been conyeniently enough 
called, for diſtinction- ſake, the one Chriſtian, 
and the pus moral or cthical ; I ſuppoſe it 
will not be N. but that the rules of thoſe 
virtues, tha 
ſought Four in 


pan hs fy 


cripture, that beingacknow- 
ged by proteſtants, to have ſuch a ſufficiency 
to matters of meer reyelation, (which re- 

riction too many do inconſiderately eno 4 
leave out) that in matters of that nature, 
vines often do, and in many caſes may, do 
- gain, as well as affirmatively from the 

rh f 3 which caſes us of many things ob- 


ed as. duties, merely by its not, either ex- 


preſly, or by cen de impoſing them up- 
on us. So t 
is ſuch a fulneſs in that book, that oftentimes it 
y fays much by ſaying nothing, and not only its 

reſſions but its ſilences are teaching, like 

ial, in which the ſhadow as well as the light 
1 us. Nor muſt we think, that the bible 
is deſtitute of the beſt ſort of ſuch precepts, 
exhortations, and diſſuaſives, as we prize in 
ethical books; becauſe they are not expreſſed 
and ranged in the bible, as they are wont to 
be in ſyſtematical co of Kd for not only 
there is extant in the ſcripture, to them that 
know how to conſtellate thoſe lights, a very 
excellent body of moral precepts; but there are 


likewiſe ſcattered the forcibleſt motives to the 
ſeyeral duties, and the moſt retracting diſſua- 


ſives from the contrary vices. And truly, it 
hath long leſſened my eſteem of our heathen 
morals, that ethicks being but the doctrine 
of regulating our paſſions, and directing our 
faculties, in order to the attainment of felicity, 
they have been hitherto handled by thoſe, to 
whom the nature of the faculties and paſſions 
of the mind was but very little known : where- 
as to the author of the ſcripture morals, the 
frame and ſprings, and faculties of our fouls, 
being intuitively and moſt r known, 
the moſt Proper and powerful ways of work- 
ing on them, cannot be unknown to him : 
and then certainly, one unacquainted with the 
trade pill be much leſs likely to mend a watch, 
that is out of order, than a watch- maker. And 
indeed, eyen in reference to that other ſortof vir- 
tues, which are wont in the more confined ſenſe 
of the word to becalled moral, thereare I know 
not how many excellent notions and directions, 
relating to them, diſperſed up and down in 
the ſcripture ; though by reaſon of their not 
„ being drawn up by themſelves, and of their 
being mingled with other matters, they are 
not ſo readily taken notice of by ordinary 
readers. Whereas, thoſe ſtudious peruſers, 
that ſearch the ſcriptures with a due diligence 
and attention, are not only wont eaſily enough 
to deſcry the moral counſels and preſcriptions 
Go. | over- 


19 properly Chriſtian, muſt be 


t as to things of this nature, there 
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to ody the ' precepts of a virtuous" and holy 
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invitatiens— Saint Paul ſeems to make it 
hoy and the) refult of the ſeveral uſefulneſſes 


e attributes to the ſcripture, re is * 


tbe man of God per fes, thorough ” 
r ir $1 fs Des e Reels k 
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ticular ends, wherets they © 
whereof 4 1 e but the 
bens acquiſt, *or ne im- 


* 5 wk tormentt, we need ſeek 
ke fre the {eripture * a Chrittian to under- 
Tanck che dury of His faith and fe, needing to 
underſtand no other book than the bible; 
though indeed to imderſtand the bible well, 
it is ordinarily requiſite, that a E aber ie 
of other books be underſtòod. ians then 
have reaſon to ſtudy moſt that book, which 
underſtood, all others are needleſs to Ralvation, 


and which ignored, they are infufficiene. If 


Acts x. 11, Saint” Peter's viſion had been a reality, he 


. Ae i 


would ſearce, hungry as he was, have 


when, he had a veſſel let down to him 
bontaining in it's ſelf alt mhner 
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tity of the whole terreſtrial globe; w 
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and etymologies 
an account 
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hat 
dantick; who 557 8 es his 
ters) hath not been nice in the method 
ethieks. And indeed, dot Hicke cheory ij een. 
RES requiſite to the being virtuous, _ 
daly underſtood, and cordially Aa 
; reafon and diſcretion ſufficing, an 
ically, to extedd and apply it to the parc. 
n Tife ; (which otherwiſe be- 


ing fo near infinite, as to indefinite,” are not 
16. ea e io rates :) as the view of the 
ler ſtar directa the heedful meh in al- 


ion. And 


the fyſt 


cꝛxes, that diffuſe, beams ſufficient 10 b 
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there are haminanes and ſtar obvious ti al 
us 
in moſt ways; ant 8 I, mt, with n- 
ſtronamers, by an excellent:tc laſco po, have be. 
bed perhaps ntat a hundted ſtars in the F. 
des, whett comme eyes foe but ſix; and have 
often: diſcornei in the miiky- way, and other 
pale parts of the firmament; numberieſ little 
„ 
men e do ſo there are oertain gran inci- 
ples and marims in the ethicks, which both 
are generally oohſpicuous, a generally afford 
men much ligt and much direttion; but tlis 
numerous little/ nations, (admit them truths) 
ſuggeſted by p to uthical writera, and 
by them to us, though the ſpeculation bo not 
afford” us vory litele peculiar lighe 
D When I remember 

© ancient heroes, that have ennobled feou- 


The grand precepts of morality are fruitful ſeeds, 


fruits ſtill affording other ſeeds, And as for 
the motives tapious, and diſſuaſions from ſinful 
— th out of the many volutninous 
ks of ity, there may be divers col- 
lected, not extentim the bible; yet may u der- 
trous reader ſind in that heavenly book many 
mote invitations to virtue, and determents 
ſrom vice, than moſt men are aware of; and 
ſome of them of an importance, that renders 
one of thein as much more conſiderable chan 
many ordinary ones, as une fair out of 4 
jeweller's ſhop aut - values a ſcore of thoſe little 
pearls, that druggiſts ſell by the bunce, or doth 
comprize many inferior inducements, (which 
wiſe men judge not of by tale, but value) as a 
piece doth twenty ſhillings. And though hu- 
man authors do often in their parenetical trea- 
tiſes allow themſelves to be laviſh in ornaments, 
to expatiate into amplifications, and to drain 
common places ; yet whilſt they want an in- 
timate ad miſſion, all theſe are too often unable 
to reform, I ſay not thoſe that read them, bus 
even —— write — whereas the — 
perience of the primitive heroical o 
the church 2 manifeſt, 1 the 
inducements and diſſuaſives held forth in the 
bible, though deftitute of thoſe embelliſhments 
and advantages, - where they are conſcionably 
—— and ſeriouſly. pondered, are ſuffi. 
cient-to caiſe victue to a pitch philoſophy durit 
ſcarcely aim at. Nor finiead is * 
great of pertinent and rational incitements, 
or determents, relating to virtue ; and in diſ- 
courſes, that have them for theme, how far fo- 
ever the bows may extend, yet generally rhe 
knot lies in a little compaſs : and the analyſer, 
that ſhall crack many of thoſe compoſures, hay- 
ing {ever'd the ſhells, ſhall find their ketnels 
3 


which, induſtriouſly cultivated, will bring forth | 


to be much alike, What this writer compares 
wens thing, that writer hikens-'2o another; 
thoſd ungtateful to God, mat ons re- 
fembles rg wine, wie eat the aeords- without 
ever looking up to the tree they fult from; 
another compart do cattel, chat drink of the 
dreamy, withour' conſidering What fountain 
they flow! from ; theſs bur preſent us ſevtral 
dreſſts of virtue and vice, where though the 
novehy and variety of habit ſerve to en | 
attention in all. and want not influence (at leaſt) 
upon tafy and flexible natures, 2 in con- 
fiderace and diſderning perſbns, they alter net 
Much the notion, under Which the qualities 
themſelves ate ehtertained. Nor will ſuch be 
apt to quarrel with the author of the ſcripture; 
becauſe the motives and diſſuaſwes extant. there 
are many of therm old and known, or frequent- 
32828 the efficacy of them being ſo too. 
ere it not ſtrunge, a phyſician ſhould de- 
tine exhibiting of mithridate, becauſe it was 
a known medicine, and famous for its cures 
many ages ſince t Doth bread leſs nouriſh us, 
or is it leſt uſed, beeauſe it was (as men ſup- 
poſe) ' contemporary to uam, and the moſt 
common food of all nations in all ages? And 
as to the repetition of the fame allegation and 
ments, as often as men's condition re- 
turned to nend them) the paucity of ponde- 
— 2 * the ethicks often neceſ- 
rating either (diſguiſed perhaps, yet) repeti- 
tions of the ſame; or the laben of th ofs, 
that muſt be much inferior to de ne; ſuch 
perſons as lictte admire, that reĩterated employ- 
ment of the ſame truths, as they vould to fee 
u ſoldier ufe a ſward,” though. he, and legi- 
ons many ages befote him, have conſtantly 
made moſt uſe of that weapon; or a general 
encourage his engaging ſoldiers by repreſenting 
10 them honour, duty, ' ſpoil, neceſſity, and 
thoſe other known topicks uſed by himſelf at 
the head of his army, as often as he had occa- 
fion to lead it on to fight, To all this I am 
invited by this occaſion to ſubjoin, that upon 
the ſcore of God's being both an omniſcient 
ſpirit and the ſupreme law-giver to the whole 
creation, the ſame truths, counſels, exhorta- 
tions, diſſuaſions, &fr. oftentimes have, and 
always ought to have, another-gueſs efficacy 
and prevalence on a Chriſtian reader, when he 
finds them in the ſcriptute, than if he ſhould 
meet with the ſame in the books of heathen 
moraliſts, though learned and eloquent. And 
certainly, thoſe, that with ſuch reverence read 
the writings of thoſe great wits of antiquity, 
that have made the greateſt diſcoveries of 
truth, becauſe they believe them to have been 
endowed with very illuminated intellectuals, 


an omniſcient enditer, a reverence ſomewhat 
proportipnate to the difparity of their authors, 
ſince men (as K/iby ſpeaks in Fob) are but of 
yellirday, and know litth or nothing. A wary 
perſon reads the wiſeſt authors, with a reflec- 
tion, that they may deceive him by being them- 


ſelves deceived ; and undergoes a double la- 


bour, the one in inveſtigating the meaning, 
and the other in examining the truth of what 
they deliver: but in the bible, we — 


dught to pay them, and a book publiſhed by 


Ts 
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than'w Den 
25 a 
d to b 
ſures, des 


1 


de may. (perchance) truly. ſtyle ugly, yet he or 

think he 1 nr — of. 
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petent a vitheſs. Thus when God 


quieſcence in his d 
met with in yi 5 
is both obnoxi- 


thers) are — to im 


thoſe 82 and boaſted allegations, the apo- 


thegms of the ſages, the placits of the philoſo. «© 


phers, the examples of eminent pins, che 


| ſimilies, - quaint allegories, and quick 
— of fine vis; I find all theſe topicks 
I ſay, ſuch tw that: 2 are 


weapons, 

as well applicable to the ſervice of falſhood, as 

of truth, —＋ by ready wits be brought 

_ equally to countenance contrary aſſertions. And 
really, moſt moraliſts, except in thoſe few du- 
ties, that nature | herſelf hath fore-taught us, 

ew N 

\ quiries to all times and nations, appear 
little other than fencers with wit, (I mean thoſe 

that have any ) for each of | theſe popular to- 


picks is ſuch an unſolid or uncertain founda- 


tion, Nee 
an y able antagoniſt may not with as ſpe- 
dend vr Gre overthrow ; and I fear, moſt 
of us have but too often found our corruptions 
ſophiſters enough to elude any ſuch. thing, that 
preſſed that as a duty, which they had no mind 
we ſhould perform. EPIC find any thing 


ing ſwore 


ph 
Ta: 6 
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enjoined. in che my. conſciouſneſs to 
its being impoſed b pos father 4 ny, xii 
| r 


ul, becal be ea hem, m_ 
on of them, 
, pn eternal death z) I then leave 


* and ſee where to caſt anchor. I think 


it my part without diſputing them to obey his 
orders, and acquieſce- more in that imperious 
dole- dp, Tas ſaith the Lord, than in a whole 
of Plato," ot an epiſtle of Sener a. I 
re love to build my ethicks (as well as 
my creed) upon the rock, and no- 
but the true, proper, ant ſtrict ſenſe of 
ipture, (and hat is convincingly dedu- 
obligatory, 


the 
_ Cible from it) to be indiſpenſably 
either as (in matters of mere revelation) to faith 


e if Iſtudy God's 

ſt in that hook, whats alone Libink | 
it revealed; and, truly, finding in my ſelf no 
* 


motive mort 
00 


than decade ee i thu req — 


men Are More. 


than I, 
what indeed God lays ID 


make him ſay. And if I allow my ſelf fuck 


liberty to diſcern the text from che gloſs, — 


the writings of our vulgar interpreters, 

ſt of whoſe comments, for — 
t 2 handed pr great idolater) 
and even of the fathers,of the church; I hope 


I ſhall not nerd to tell Theophilus, that in all 
other moraliſts I like the freedom to like or dif 


225 r y impartial- 


fear their harangues il band af de. 
ir W paſs 

moniſtrations, -- with thoſe wary teſters, — 
like not to be cheated, ſo much as into virtue, 
but. chuſe to act as-rational or Chriſtians, as 


well in relation to the Ae as to the 


nature of what they do. | 
AmMonGcsT- the: been articles of the 
Jewiſh creed, one acknowledges the very ex- 


. of the law (or e roy 


e ten commandments 
2 ſince their ſoberer doctors have 
in free diſcourſe confeſſed to me, that it is as 
much a riddle to them as us. Nor ſhall I in- 


accenting of 


ſiſt upon the Jews reducing the whole law 
to 613 precepts, affirmative and negative, 
according to the nuinber of the letters of the 
decalogue; thereby inſinuating, that all the 
laws, that vagralede man's duty, are viewally-or 
reductively comprized there. Al h this 
Rabbinical notion, (not to call it whimſey,) 
bein ſuch requeſt among them, and ſo known 
to thoſe, that are any thing converſant in Jewiſh 
authors, that I have. ſometimes ſuſpected, that 
the conceit entertained by ſo many Chriſtian 
divines, that all the precepts,” that relate to 
any part of the whole duty of man, are but 
juſt conſequences deducible from the deca- 
1 its riſe thence, But I ſhall not, 


as I ſaid, en pn minke | 
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inſtructiveneſs of the ſcripture, upon ſuch que- 
ſtionable, not to ſay altogether proof-lefs, con- 
ceits. That which may better perſuade a con- 
-  fidering man, is, that beſides thoſe more re- 
ſplendent” and obvious truths, * wherewith the 
E do evidently abound, there are ma- 
ny inſtructions exhibited, many truths aſſerted, 

many errors confuted, and Try myſteries hin- 

ted, in the very expreſſions of holy writ, to 

an inquiſitive and concerned peruſer, which a 
heedleſs yulgar reader is not wont to take no- 

palm civ. tice of, God, who in the ſcripture is ſaid 70 
2. cover himſelf with light as with a garment, ju- 
 ſtifies that expreſſionin the ſcripture, where (as 

the firſt words, that he is recorded to have ever 

Gen. i, 3. ſpoken, were MR NW Yehi-or, Let there be 
bi) the very words and phraſes, that cloath 

| ihe ſenſe, are not alone emphatical, but often- 

times myſterious. The Apoſtle aſſures us, 

Rom. xy. ®Hatſoever things were uritten, even in the old 
teſtament, were written for our learning; but 
yet, beſides thoſe many particular ſenten 24 of 

the bible, that are not deſtitute of inſtructions, 
there are ſome fo nant with them, that we 
may eaſily find this difference betwixt them and 
human writings, . that thoſe firſt mentioned 
contain more matter than words, and the other 

ore words than matter. Nay, many of the 

very flowers of . rhetorick growing there have 
(like the - marygold, that in hot countries 
points at the ſun) a. virtue of hinting the uſe- 
fulleſt and the ſublimeſt truths; the bible be- 
ing in this like the tree of life, (flouriſhing in 
the New: Jeruſalem) which not only afforded 
Bev xxii. {aſonable fruit, but of which the very leaves 
2 were for the healing of the nations, As for 
thoſe, who have in this and the laſt age made 

bold to . depreciate the old teſtament,” by 
pretending, that to Chriſtians the view is ſuf- 
ficient ; I am at preſent apt to think, that the 
doctrine of the gofpel, together with the light 

of nature, (which it excludes not) but rather 


ſuppoſes, contains all thoſe duties, which are 


. abſolutely neceſſary to be perform'd by all 
Chriſtians, in order to falvation. And that 
conſequently, many divines, both Catholicks 
and Reformed, do inconſiderately enough preſs 
many ou go in theold teſtament, as laws 
properly ſo call'd, which are not now, upon 
the ſcote of their being there enacted, obliga- 
Tory to us Chriſtians, nor perhaps ever were 
to any, but the Jews, and ſome kind of Jewiſh 
9 75 But I think withal, that though it 

hard to ſhew, that any thing is a neceſſary 
duty to Chriſtians, in the ſenſe above declared, 
if it cannot be ſhewn to be ſo, either by the 
new teſtament, or the light of nature: yet 
not only there are many particulars relating to 
ſuch duties, of which the old teſtament may 
excellently aſſiſt us to give ourſelves a more di- 
ſtin and explicite inftruQtion, than is eaſy to 
be collected from the new; but of the myſte- 
ries of our religion, there are many things de- 
liver'd more expreſly, or more fully, in ſome 
Paſſages of the old teſtament, than in any of 
the goſpel,” as I could eaſily evidence, if I 
thought it requiſite, So that the uſe of it is 
very great, as to the credenda in divinity, 
though not perhaps abſolutely neceſſary as to 


VoI. II. 


the agenda. But I conſider further, that both 
the matters and the expreMoris made uſe of in 
the old teſtament are ſo very frequently, 
and, almoſt upon all occaſions, related to in 
the new, (28 it the wiſdom of God were like 
rivers and ſeas, that affect to fldw in the ſame 
channels themſelves had made before) that 
there 1s ſcarce a page of the latter, to the bet- 
ter underſtanding of which the ſtudy of the 
former is not either abſolutely neceſſary, or at 
leaſt highly uſeful. Should God be pleaſed 
to inſtruct us, as he did Jonas, by the ſhadow Jonah iv. 
of a weed, it were our duty to acquieſce : how 6. 
much more then, when he vouchſafes to ſpeak 
to us in almoſt as glorious a manner as he did to 
Moſes; in a ſcripture, that hath ſuch reſem- 
blances to the ſanctuary, which contained the 
law of God, exhibited the mercy-ſeat, (the 
pe of Chriſt) and wherein the two golden 


Is 4 


fied the Meſſias? We ſhould therefore, not** 
only with. acquieſcence, but gratitude, look 
upon God's having appointed the ſcripture to 
be the light, in which his ſpirit regularly ſhines 
upon his church; ſince the luminary is as well 
refulgent, as the choice of it his, whoſe bleſ- 
ſing can proſper any means of grace, as with- 
out his bleſſing no means of grace can proſper. 
Anp, Theophilus, ſince among thoſe, that 
are ſo far miſtaken, as to poſtpoſe the ſtudy 
of the bible ro that of ſome applauded books 
of morality and devotion, there are not want- 
ing divers perſons, otherwiſe eminently reli- 
g0us3 I hope you will eaſily excuſe me, if, 
or fear their example ſhould prove a tempta- 
tion to you, and add to the diſcouragements 
you muſt ex from the darkneſs of ſome 
texts, and the oppoſition, that will. be given 
you, eſpecially at firſt, by the grand enemy 
to the author and deſign of the ſcripture ; I 
venture to ſuperadd to all that I have faid al- 
ready, concerning theſe mens practice, that it 
is not only a commendable, but a much more 
improving cuſtom, than 1t 1s by many thought, 
to read daily and orderly ſome ſet portion or 
chapters of the bible; and, not to deſiſt from 
that practice, though (as Naaman dipped him- 


ſelf ſix times in Jordan, without _ cured) 2 Kings v. 


we ſhould not perceive a ſudden and ſenſible 14. 
benefit accruing from it. For in diſeaſes (bo- 


' dily or ſpiritual) though the mouth be out of 


taſte, and cannot reliſh what is taken in, yet 
wholeſome aliments muſt be eaten, and do ef- 
fectively nouriſh and ſtrenghten, though they 
be then inſipid, (perhaps bitter) to the diſtem- 
pered palate. e muſt, with the eunuch, 
read divers texts we underſtand not, when we 
read them; and though, at firſt, we be not Acts viii. 
able to penetrate the ſenſes of ſome portions of 30, 31. 
God's word, we muſt at leaſt make our facul- 
ties as hoſpitable to it as we can; and make 
our memories admit, and embrace it, till our 
underſtandings be grown up to do the like : it 
becoming the diſciples of our Saviour, herein 
to .imitate his holy mother, of whom it 1s 
written, that hey (the bleſſed virgin and her Luke ii. 
huſband) underſtood not the ſayings, which he 50, 51. 

| H h pate 


A2 


cherubims, like the two precious and harmo- Erd xxv. 
nious teſtaments, looked towards one another, 16, 7,18, 
and both towards that mercy- ſeat, that typi- 19, 20, 21, 
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118 . Some Cons1DERATIONS Youching 
taken agai but tis compared to food,” wWhichi Pet; 

| 33 of the ſoul; in which ſenſe it may ani "my 
be literally enough ſaid, That man liveih mop ie, : 


, no them, — but bis mother 
iy _ kept all theſe ſayings in ber beurt; and to 
John xiii. chink it may very well be, that, as our Sa. 
viour ſaid to Peter, What I do, thou knoweſt 


not now, but thou ſhalt | 
by the welcome he diſpoſes you to give his 
word into your memory, he ſays to you, What 1 
ſay, thou knoweſh notnow ; but thou ſbalt know 
hereafter : and the apoſtle's motive to hoſpi- 
Heb. xiii. tality, Be. not forgetful to entertain ſtrangers, 
* for thereby ſome have entertained angelt un- 

awares, will, without being overſtretched, take 


in the texts of ſcripture we are unacquainted . 


with. For we 22 in them, entertain 

Gen xviii. with Abraham and Lot, greater gueſts than we 
= —_——_ and who, when their true con- 
_— e may recompence our entertain- 

ment of them, by ſhowering bleſſings on us, 

and reſcuing us from the and deſtiny 


of the wicked. And ſure, if the Pagans laid 

up, with awful reverence, thoſe dark and 
Reg that came (at leaſt many of 

them) from the prince of darkneſs, and father 

of lyes ; we ſhould bluſh to refuſe attentive 
peruſals, and lodging in our memories, to 

Acts vii. thoſe 24914 Zarra, thoſe lively oracles, thoſe 
* xi918 T4 Gd, oracles of God, who is the father 
James i. Of lights, and an eſſential truth that cannot 
lye. And the moſt ænigmatical texts we meet 

with, which ſeem meant purpoſely to poſe us, 
we may make uſeful admonitors of our weak - 
neſſes, and take for welcome opportunities, 
to evince how great a reverence we pay God's 
word, upon the ſingle ſcore of its being ſo. 
Nor let thoſe diſturbances, with which the 
devil ſeldom fails to obſtruct or diſeourage our 
firſt progreſs in a ſtudy fo ruinous to his mali- 
cious ends upon us, deter us; for theſe are 
commonly but the throws and clings of 
Chrift new-formed in us; or elſe like thoſe 

horrid fits arid outcries, which preceded the e- 

jection of that unclean ſpirit mentioned in the 

Mar. i. 26. firſt of Mark ; ſuch ceremonies being 
not unuſual to the diſlodging devil; who when 

he finds himſelf upon the point of being ex- 

Rev. xii. 7 hath great wrath, becauſe be knoweth 
12. bath but a Hort time. though the God 
Rom. xvi. of peace, however he will bruiſe Satan under 
20. your feet ſhorth, ſhould for a while try us even 
with deſertion in the ſtudy of the ſcripture ; 

let us not, for all that deſert ſo improving a 

ſtudy, but reſolutely perſevere in the conſtant 

and faithful uſe of the means of grace: as the 

moon, when ſhe ſuffers an eclipſe, forſakes not 

her orb or motion, but, by continuing her un- 
retarded courſe, regains the irradiations ſhe 

was deprived'of. e find the word of God 

to ſeed, (that deathleſs ſeed, by 


17. 
Tit. i. 2. 


Mat. xiii: which Saint Pater faith, we are born again) 
120,08 and we know, may feem, for a long time, 


as well dead as buried in the ground, and yet 
afterwards ſpring and grow mw a plentiful 
harveſt, Nor muſt our proficiency any more 
diſſ with us from the being converſant 
Pal, cxix wi the ſcripture, than our frailties : I will 
9;, never, (laith the Plalmiſt) forget thy precepts, 
for with them thou kened me. in- 
deed, the word of is not to be uſed like 
active phy ſick, taken once, that it may not be 


2, 3. 


know bereafter : ſo, 


mies, ſhould be dili 


new degree of ſeri 


by bread alone, but by every word that proceedeth 
out of the mouth of God. Now as our having 
fed never ſo well and heartily on excellent and 
nutritive meats yeſterday, will nor kerp us 
from needing to cat againto-day, or to-morrow, 
and ſo daily, as long as we continue in theſe 


ruinous cottages of clay; ſo in ſpiritual refec- Job iv. g. 


tions with full, without repeated meals, the 

ſoul will ſcarcely thrive, And as, generally, 

the more healthy and luſty men are, the fre- 

nanny ſtronger appetites they have; fo 

5855 
pr ts in ure know 

the keeneſt ſtomachs to 


the 
lect 
have 


it, is ſubject to faint and pine away. Not 
we juſt cauſe to repine at an engage- 


ment to aſſiduity in the ſcriprures ; for there 


are not near ſo many things, that will require, 
as there are that wall 7 = „ 
a ſerious ſtudy in a book, where both the ſtrict 
ſenſe and the circumſtances, and expreffions 
that cloath it, are richly inſtructive: like that 
aromatical fruit, of which, not only the ker- 
nel is 4 but the very involving ſkin 
90006 . U ioned 
t ical precept of the Rabbiesconcern- 
ing thelaw F DPD RED rern 


Turn it over, and again im it over, for all is verb. 
in it: concurrently, to which, the Jew, that“ * 


tranſlates the Arabian apothegms into Hebrew, 
thus pronounces z There proceedeth not a true 


ſentence out of the mouths of this world's wiſe 


men, that is not intimated in our law. 

The uſefulneſs of divers texts is ſuch, that 
we ſhould not only have them in our poſſeſſion, 
but in a readineſs ; and as David, diſtreſſed by 
his mortal enemies, took Goliab's ſword from 
near the ephod, to wear it whitherſoever he 
went ; ſo Chriſtians, proſecuted by ghoſtly ene- 
gent, not to have an 
well furniſhed with ſpiritual w 


but to wear this ſword of the ſpirit 

by their ſides, to ward thruſt with, upon 17 
all occaſions; without _— 
2 ſuch thing as conco which 
often cannot be come by, and oftner, not 
ſoon enough to keep us being foiled by 


the father, or the champion of lyes. But now, 
to engage us. © gu ready ſcripturiſts, it is 
not only true, ht as the texts of the bible 
interchange light with one another, and every 
e-knowledge is not 
only an acquiſt of ſo much, but an inſtrument 
to acquire more; ſo is that book a theme fo 
comprehenſive and ſo fertile, that the laſt hour 
of a Chriſtian's 1 and induſtriouſeſt life 
will ſtill leave undiſcovered myſteries in it : 
this, I ſay, is not only true, but it is alſo true, 
that the doctrines of it are of that importance, 
and find that oppoſition in our depraved na- 
ture, that even thoſe truths, that require but 
few peruſals to be underſtood, require many 
to be duly impreſſed : our prepoſterouſly 
rtial memories, being rarely hike quick- 
ilver, wherein nothing will but (that 
re» 


is food of ſouls ; and T0, 
igorouſeſt piety, by a deſuetude and neg- 1%" 1 


© - "the STYLE of the Holy Scriptures. 


retiouſeſt of metals) gold; for that alone is 
vier than the mercury. The word of Chriſt 
muſt not be as a paſſenger, or ingly 
entertamed.” in our minds, but muſt dwell 


there, and that richly : and the word, which St. 


ames pronounces able to ſave onr ſouls, he 
rect. as a graff, which muſt not be 
cloſely embraced by that, wherein it is to 
nr IT, to bring the 
ſock to (if I may ſo ſpeak) concor- 
porate. —4 indeed we are ſo indiſpoſed to 
admit, and ſo obnoxious to deface, 1 cm 
impreſſions, that we need, during our whole 
life,' be converſant with the ts of leading 
it piouſly. But it is more faulty 
in, than incident to, the froward nature of 
man, to be ever quarrelling with God's method 
of p ing his intentions; and, (as if he 
were wiſer than his Maker) to criminate his 


conduct in his diſpenſations. Even that ex- 


cellent the gloriouſeſt of virgins, and 
e muſt deſervedly 


Lake i. 48. call incurred her divine ſon's 
Jobm ii 3, ſion, for an intimated offer to alter his pur- 
+ method in diſclofing himſelf. But 


Mat. xi. 
16, 17, 
18, 19. 


1 Pet. i 


is too juſt to himſelf, and too merciful to us, 
to degrade (as it were) his omniſcience ſo 
far, as to ſuffer himſelf to be ſwayed againſt the 
dictates of i, by ſuch ind and . — 
tutors as we; his concerns him too 
much in our inſtruction, to ſuffer him to let 
our fancies indite his word. To attain his 
own ends, he makes choice of his own means 
and inſtruments, without needing our pur- 
blind eyes in the election; and what with un- 
fathomable wiſdom he hath been pleaſed to 
contrive for man's inſtruction with a gracious, 
though often miſ-underftood conſtancy, he per- 
ſiſts in. He knows, that many, who are diſpoſed 
to cavil at the 2 contrivance or ſtyle of 
ſcripture, would be apt to take exceptions at 
any other: for ſome. thing or other it muſt 

ily be; and the unimaginable diver- 
fity of hamours, judgments arid prepoſſeſſions 
is fuch, that as theſe now ſay, why thus, and 
not ſo? others would, in caſe of alteration, be as 
ready to aſk, why ſo, and not thus? It is 
K whether the Iſraelites were great- 
er murmurers at Pharoah in Egypt, or at Moſes 
in the deſart: and the children complained of 
by their companions in the market- place have 
had either poſterity or predeceſſors in all ; 
which have been ſtill of the diſpoſition of thoſe 
Jews, who imputed the'mpre than prophets 
rigidneſs of virtue to the great enemy of that 
lovely quality; and the greater than Solomon's 


condeſcenſions to the vices he deſigned them 


to deſtroy. But the great phyſician of man- 
kind is too compaſſionate and wiſe, to let his 
diſtracted patients preſcribe their own courſe of 
phyſick, or, to decline our fond and iſh 
cavils, ſhuffle or diſcompoſe thoſe myſterious 
and profound contrivances; whoſe wiſdom en- 
gages the attention, and exacts the wonders of 
thoſe heavenly unclogged ſpirits, that are ſcarce 
more advantaged over us by their native abili- 
lties, than by the means they have of improv- 
ing them. And therefore, our Saviour re- 
fuled to deſcend from the croſs, though they, 


whoſe malice ſerved to fix them there, (the Mar. 


chief prieſts and ſcribes themſelves) declared, ii. 42. 
that on thoſe terms they would believe on him. 


And though we are (but too). apt to fancy, 
that we ſhould be won to our duty, if it were 
taught or preſſed in ſuch or ſuch a way; yet 
we may be pleaſed to remember, that it was 
one in hell, that would needs have another 
means than the / ſcripture, of having finners 
preached to z and one in heaven, that refer- 


wg them to the. ſcripture, declared, That if Luke xvi. 


men heard not Mofes and the prophets, neither 31. 
world they be perſuaded, though one rofe from 


the dead, to preach to them, 

Ir I addreft what I write, not to fo intelli- 
gent a perſon as Tbeopbilus, but to promiſcu- 
ous readers, I ſhould add, to what I have faid 


of the ſeveral exceptions againft the ſcripture, 
a cordial advice to all, whoſe parts and leiſure 
give them not a juſt hape of being able ſolidly 
to vindicate it either to themſetves or others, to 
decline as much as they diſcreetly can, the liſten- 
ing to objectors or objections, of what ſort, or 
er what diſguiſe foever, againſt that heavenly 
book ; eſpecially, if propoſed by plauſible and 
infinuating wits. For it not being neceſſary, 
(nor indeed poſſible) for every private Chri- 
ſtian, to know the opinions and reafons of all 
diſſenters about the ſcripture, (no more than 
for every traveller to be a geographer ;) nor 
requiſite to the knowledge of the way to hea- 
ven, to know all thoſe, in which they that 
miſs it, wander; (as to learn the way from 
Dover to London, I need not learn thoſe that 
lead not thither :) it is not prudent to run a 
very probable hazard of difquieting one's 
faith, and a not improbable one of ſubverting 
it, only to was a needleſs curioſity; an 
itch, which we are delighted to have ſcattered, 
but which is exaſperated by being fo. And 
frequently, though your deſign ſeem innocent, 
(as only to hear without believing, and pleaſe 
your ſelf with ſomething of wit and novelty ;) 
et thoſe converſations rarely enough prove 
eſs; and (as too frequent and ſad expe- 
riance proclaims) generally either abate a de- 
gree of your faith, or qualify ſome ardor of 
your love, or lefſen your reverence for that 
matchleſs book, or put ſome ſtrange and diſ- 
quieting ſcruples into your thoughts, which it is 
much eaſier to confute than to ſilence. Where- 
fore, as in infectious times, when the plague 
reigns, phyſicians uſe more ſtrictly to forbid 
the maler exceſſes and inordinancies of diet, 
and the uſe of meats of ill digeſtion, or 
apt to breed any diſtemper; becauſe every 
petty fever becomes, through the malig- 
nity of the air, apt to turn into the plague : 
ſo now, that anti- ſcrĩipturiſm grows ſo rife, and 
ſpreads ſo faſt, I hope it will not appear un- 
eaſonable to adviſe thoſe, that tender the 
ſafety and ſerenity of their faith, to be more 
than ordinarily ſhy of being too venturous of 
any books, or company, that may derogate 


from their veneration of the ſcripture ; becauſe 


by the predominant and contagious profaneneſs 
of the times, the leaſt injurious 42 har- 
boured of it, are prone to degenerate into ir- 


religion, But I fear, you'll think I preach. 


The 
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Axp now, A I am arrived. at 
that part of this diſcourſe, wherein it wilt be 


fit to examine the gran 1 againſt, the 
ſtyle of the ſcripture, which, though a 13282 


ſopher would not look upon it as the moſt con- 
ſiderable, is yet molt ur * many of its 
witty adyerſaries; eſpecially ſuch wont 
to exerciſe, and gratify their fancy more than 
their reaſon: the objeCtion itſelf is this: That 
« the ſcripture is ſo unadorned with flow- 
ers of rhetorick, and fo deſtitute of eloquence, 
that it is flat, and proves commonly ineffica- 
cious upon intelligent readers. Inſomuch 
that divers great wits and N eſ- 
« pecially ſtateſmen, do either deſpiſe it, or 
© neglect to ſtudy. it.” And truly, the ſtory. is 
famous of that cardinal, (who flouriſhed in 
he laſt age) that ſaid, that once indeed he 
had read the bible, but if he were to do 
ſo again, it would loſe him all his Latiouty. 
And. amongſt thoſe great orators, (as they 
thought themſelves) who lived in the ſame 
age and country that he did, the complaint 
was ordinary, that the reading of the bible un- 
taught them to the purity of the Roman lan- 
guage, and corrupted. their Ciceronian ſtyle. 
And I. remember no obſcure prince, (though 
he ſhall here be nameleſs, becauſe for other 
ualities I honour him) in no obſcure company, 
pure with me one day an opinion about 
the ſtyle of the ſcripture, to which the cardinal's 
ſcorn was a compliment. I wiſh theſe ſaucy 
expreſſions were but outlandiſh, and could not 
crols thoſe ſeas, that environ England ; (which is 
not ſo happily ſever'd from the world's vices, 


as from its continent,) this profane judging fo 


boldly that book, men ſhall be judged by, be- 
ing, if not a natiye, yet at leaſt a tree denizon 
of England. For not only it was one, that I 
am ſorry I can call our countryman, who is re- 
corded to have ſolemnly preferred one of the 
odes of Pindarus, before all the pſalms of 
David; but I could eaſily add divers reſemb- 


bling inſtances, that I have my ſelf been trou- 


led to meet with, were it not that T ſomewhat 
doubt, whether this kind of profane ſayings 
be not as well fitter as worthier to be forgot- 
ten than remembered, and to be ſuppreſſed 
than divulged : for (not to mention, that the 
recording of ſuch enormities puts an ill com- 
pliment upon mankind). the ſatisfaction ſome 
men's curioſities receive by ſuch relations, will 
ſcarce account for the temptation it gives o- 
thers to imitate what they find ſome have dar- 
ed. For there are ſome ſins, whoſe grand de- 
terment is a kind of perſuaſion, 'that they are 
too horrid to have been committed; and ſome 
wiſe legiſlators thought it better againſt certain 


crimes, to uſe the ſilence of the laws, than 
their threats, I ſhall therefore, without any 
further mention of ſcandalous particularities, 
take it for granted, that there have been, 


and are but too many witty diſreſpecters of 


the ſcripture. But as for the accuſation it 


ſelf, which they are alledged to countenance, 
many defences might be here made againſt it, 


3 


as are wont 


K A'T 10-N'S touching 
- If diyers conſiderations 
Poſe, among others, did not belong to ſom of 


inent to that pur- 


thoſe enſuing parts of my diſcourſe, _ wherein 
it is not * ſtyle of the ſcripture, but other 
themes, that are principally and directly treated 
Yet that you may be aſſiſted to refer hi- 
ther ſuch parts of the following diſcourſe, as 
are applicable to the matter under conſidera- 
tion, I ſhall here take notice to you, that my 
anſwers, to the ohjection above Þ poſed may 
for the moſt part be reduced to theſe five heads 
„„ r e LL LES... 

Fiksr, That as to divers parts of the ſcrip- 
ture, it was not requiſite, that they ſhould be 
adorned with rhetorical embeliſhments. 
,NzxT, That the bible ſeems to have much 
leſs. eloquence than indeed it has, to thoſe that 
read it only.in_cranſlations, eſpecially the vul- | 
gar- Latin verſion. BY: amt th Sf 


Tuisprx, That by reaſon of the differing 


notions .. ſeveral ſorts of men, * eſpecially of 
diftant nations aud climates, have of elo- 


quence z many paſſages, that are thought une- 


loquent by us, may appear excellently. expreſ- 
ed to. another EA. * mankind. a : | 
+, Four THLy,, That there are in the ſcripture 
a multitude of thoſe texts, wherein the author 
thought fit to employ the ornaments of lan- 
guage, conſpicuouſly adorned with ſuch. as a- 
gree even with our notions of eloquence. __ 
xD Oy, That it is very far from being 
conſonant to experience, that the ſtyle of the 
ſcripture does make 4tunoperative upon the ge- 
nerality of its readers, if they be not faultily 
indiſpoſed to receiye impreſſions from it, 
As to the firſt of theſe, having already a- 
boye declared, that there are many parts. of 
ſcripture, wherein it would have been impro- 
per to affect eloquence; I am willing to ſup- 
fle, that you have not yet forgot what has 
$5 formerly ſaid ; and therefore, I am un- 
willing to detain you on this firſt conſidera- 
tion. Yet I cannot but on this occaſion. take 
notice to you, that we allow all ſorts of people 
expreſſions proper and, fitted to. their El 
profeſſions and themes. How many of us can 
dwell on lawyers, phyſicians, and chymiſts 
books; though oftentimes written in terms as 
harſh and as uncourtly, as if thoſe rudeneſſes 
were their deſign? And. yet we can neglect and 
ſcorn the ſcripture, becauſe in Tome paſſages 
we there find the myſteries, and other matters 
of religion, delivered in a proper and theologi- 
cal ſtyle. I remember Machiavel, in the 
dedication of his famous Prince, after hie 
(not cauſeleſly) acknowledged to Lorenzo de 
Medici, (to whom this book is addreſſed) that 
he had not ſtuffed ĩt with lofty language, or big 
words, nor adorned it with any of thoſe in- 


veigling outward ornaments, ufual to other au- 


thors in their writings; gives this account of 
the plainneſs of his ſtyle, [Perche io bo voluto, 
o che veruna coſa la honori (la mia opera) o che 
ſolamente la verita della materia, & la gravita 
del ſoggetto la faccia grata] that be thought fit, 
ether that nothing at all ſhould recommend bis 
work, or that only the truth of the diſcourſe and 
the dignity of the ſubjelt ſhould make it accept- 
able, and exact its welcome. If a mere ſtateſ- 

man, 
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the eighth 
0e310n. 


= 1 nbe 'STYLE of 'the Holy Scriptures. 


man, writing to a prince, upon a mere civil 
. reaſonably e with how 
much more reaſon may God a welcom- 
ing entertainment for the leaſt adorned parts of 
a book; of which the truth is a direct emana- 
tion from the eſſential and ſupreme Truth, and 
of which the contents concern no leſs than man's 
eternal happineſs or miſery ? And if our nice 
Italian criticks themſelves cannot, by the plain- 
neſs of Macbiavel's ſtyle, nor the forbidding of 
his writings by the inquiſition, be deterred 
from as affiduous as prohibited a ſtudy: of his 
books; what excuſe} will they one day have, 
that now make the unaffected ſtyle of ſcripture 
the ſole excuſe of their deſpifing, (or at leaſt 
neglecting) that divine book? | 
" SxconDLY, As to the diſadvantage the 
ſcripture receives by its not being read by thoſe 
T now reaſon with, in its originals; though I 
have ſaid ſomething to it already, yet I muſt 
now reſume it into conſideration, and repreſent, 
that it is no wonder they reverence not the bi- 
ble's ſtyle, as they ought, whilſt they judge of 
that of an Hebrew book by their vulgar tranſ- 
lation; which (though ſometimes cauſclefly e- 
nough cenſured by divers proteſtant divines, 
that would find it no eaſy taſk to make a better, 
yet) certainly is in many places ſtrangely harſh 
and barbarous; and by a ial and unlucky 
affectation of literality, miſſeth the "= riety 
both of the Hebrew ſpeech, and of the Lins a 
And to adhere to the original words commonly 
injures its eloquence, and oftentimes ſenſe ; 
rendering t expreſſions in ſuch ungrace- 
ful ones, as would probably fright readers 
from it, if it could not very well ſpare fine 
language. So that to our preſent theme we. may 
not ill apply that notable ſaying of Mirandula ; 
Hebræi bibunt fontes, Greti rivos, Latini palu- 
des. The old French rhiming tranſlation of 
Virgil makes not the Eneids much more e- 
loquent than Hopkins and Steruhold have made 
the pſalms : which ſure being written by a 
perſon, who (ſetting aſide his inſpiration) was 
both a traveller, a courtier, and a poet, muſt 
at leaſt be allowed to contain poliſhed and 
faſhionable expreſſions in their own language, 
how coarſely ſoever they have been miſ-ren- 
dered in ours. What opinion the eaſtern 
world hath of the ſweet-ſinger of yael, may 
appear, both by other hyperbolical fictions they 


believe of him, (whom, with Moſes, Feſus and 


Mahomet, they reckon amongſt the four great 
1333 and by what Keſſæus, (the famed 

hometan writer of the lives of the fathers) 
relates concerning him; That when David ſang 
the praiſes of God, the hills, and birds, and beaſts 


* therein accompanied bim. Which groſs literal 
ix. interpretation of fi 


igurative expreſſions in the 
pſalms, and of his pathetical invitations to the in- 
animate creatures to join with him in celebrating 
their common Creator, he ſeems to have bor- 
rowed from the Alcoran it ſelf; where Mabo- 


met brings God in ſaying, We reduced 
- © the mountains to comply with him, who 
- © ſhould join with him in praiſes morning and 
evening; the birds alſo flock to him; and 


* theſe are obſequious to him.“ And though 
the on 6 be not written in Hebrew, 
OL, II. 


yet its writers being Hebrews have chiefly 
conformed themſelves to the ſtyle of the tranſ- 


pute of under the name of Lingua, or Dialectus 
Helleniſtica, I pretend not to define) and that 
of the apocryphal authors and other Jews wri- 
ting in the ſame language; who (except per- 
haps Foſephus and Philo) wrote rather, if I may 
ſo ſpeak, an Hebrew than an Attick Greek; 
or at leaſt, in a dialect, which (by reaſon of 
their frequent references to the 1 
verſion,) abounds, if not with Hebraiſms, 
with expreſſions obvious in Hebrew writings, 
and unfrequent in Greek ones, and fo reliſhes 
much of the Hebraick ſtyle : of which, as well 
in the new as the old teſtament, thoſe we rea- 
ſon with, being ſtrangers to that primitive 
tongue, muſt be incompetent judges z there 
being in the 1diotiſms of all languages pecu- 
har graces, which (like thoſe moſt ſubtil ſpirits, 
which exhale in pouring eſſences out of one 
veſſel into another): are loſt in moſt (eſpecially 
if literal) tranſlations; and the holy tongue be- 
ing that, which God himſelf made choice of to 
dignify with his expreſſions, having divers 
whoſe penetrancy is as little transfulible into 
any other as the ſun's dazling brightneſs, or 
the water of a diamond can be undetractingly 
painted; and having divers words and phraſes, 
whoſe pithineſs and copiouſneſs none in de- 
rived (or other) languages can match, Some 
of the Hebrew conjugations, as thoſe called 
Hipbil and Hitpael, give ſignifications to verbs, 
which the want of anſwerable conjugations in 
weſtern lan makes us unable to fill or 
equal without paraphraſes, which are very rare- 
ly ſo comprehenſive as the original words. 
And (to hint this upon the by) the ignorance, 
or not conſidering of this one grammatical 
truth, hath Kept men from fully underſtanding 
divers paſſages of the new teſtament, wherein 
the Greek: tongue's want of thoſe conjugations 
hath made active, or intranſitive verbs, be uſed 
a tranſitive or reciprocal ſignification. How 
inencly men's ignorance of its originals 

may make them cenſure, the ſcripture, I had 
once occaſion to take notice of, by finding a 
famous-commentator accuſing St. Paul of im- 
propriety of ſpeech, in- the beginning of that, 
which 1s commonly thought to be his. firſt 
epiſtle to the Theſſalonians, but by the learned 
Grotius (in his paradoxes De Antichriſto,) not 
improbably eſteemed to be his ſecond: for 


lators of the old teſtament, (which whether. 
or no it conſtitute what criticks of late ſo diſ- 
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whereas inſtead of the Greek words ag vir 2 Theſ. i. 
iEnxma e N Tov xvpiz, which ours have right- 8. 


ly Engliſhed, from you ſounded out the word ; 
he found in his tranſlation, 4 vobis diffamatus 
eſt ſermo ; not knowing Paul to have written 
in Greek, he would needs correct him, for 
having written Diffamatus eſt inſtead. of Di- 
vulgatus eſt. | 


THIRDLY, we may yet further conſider, The third 
that as to many paſſages of ſcripture, accuſed n/zc-. 


of not appearing eloquent to European judges, 


it might be juſtly repreſented, that the eaſtern 
eloquence differs widely from the weſtern. In 
thoſe purer climates, where learning, that is 


here but a denizon, was a native, the moſt 
I 1 cheriſhed 


122 


cheriſhed and admired of their 
wits, if qud 8 vill 
be adged deſtitute of it. Their dark and invol- 
ſentehces ; their fi 
diſcourſes ; their 


and .maimed way of 


themſelvea, which often leaves much 


place to gueſſes at che ſenſe 3 and their 
of tranſitions, which often leaves 
us at a loſs for the method and | of 
what they write ; are 
ricians do not more generally diſlike, than 
their practice; yet 8 little leſs dil- 
parity in our opinions t in our ways of wri- 
(Or gr, 
Jews and Greeks 
rig) move ome rg 
ours (therein * 


the left 
we think they 2 


point of re 


»: thoſe of os 

wards the right ; ſo 

backwards, and 

difference of the notions, that the eaſtern and 

wettern colonies of the ſons 2 1 

boured concerning eloquence, I ſhall to 

eee Nee 

able; and that is che Alkoran. How much 

the Mahometan world boaſts the el of 

Beidavi, that book, can ſcarce be.unknown to thoſe, that 

— 23 but u little) buſied their curio- 

dri „ ity in tha of inquiries. The ableſt Ara- 

ps ds r and other authors, tell us, that 

all the wit and art of men and dæmons would 

be unable to hinder that book from being 

Surat. x. Matchleſs. Mabomet "himſelf was fo proud of 

S. 11. and it, that in ſome paſſages in it er 
S. 17. win. e ee of it, and 

ms to make its of its 

needing tre of human ac authority. And the 


a- 
bove tur taght by rep ee yer Al- 
koran it ſelf were — 
er How 
its eloquence may 1 inal, I 
confeſs my * too unſkilful in the 
tongue, to be a competent ; my other 
ſtudies and diſtractions Jan yay other 
bebe knowledge I had once ac- 
of that flouriſhing language. But though 
- Alkoran have ſtolen too much from the 
bible, not to contain divers excellent things, 
W oye dans ag TIM 
ner yet certainly, not ancient 
tin verſion of it, Il Ke Abo 
Petrus Cluniacenfis, and publiſhed in the laſt 
J. Scali- age, by the procurement of Bibliander, (and 
ger Epiſt. of which this is the grand critick Scaliger's 


Hehe enk grig hint interpretatio |) 
would ſcarce European orators be thought 
ſo much as o t: but the recent 
mas 1 hens itin French, * 
to divers of it, in) Latin, elaborated by great 
ſcholars, and accurate Arabicians, by mak. 
ogy e n ee have 


a R 


Fe 


Mohame- 
dis. pag. 2. 
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"Beſt nibil prater 9 Alen ee ſati 2 


: nam ilk miraculum eſt, qed in ſiculs dat pre 
eiter 300. 


gurative and parabolical | 


qualities, chat. our rheto- 


they, that we do. Of this met, 


Same 0 ON sw. 45 I oN nen? 


not only what 1 have ſeen of the eminent Eaſt- 
AI SALE incongruous to our Notions 
; but What I have peruſed of the 

— 2 2 men) of 
China, though written with great care by the 
authors, and (as it ſeems). tranſlated with no 
leſs by the knowing interpreters, would, to an 
ordinary European. orator, appear rather ridi- 
culous than eloquent, But to content ourlelycs 
we formerly ſelected out of 
einn ſince, Mabo- 


8 deer Mes 
that ſo celebrated legiſlator, bred up in the te · 
fniog court, en bene i om of the 
Egyptians; - ſince Solomon, who had ſuch in- 
communicable advantages to* improve himſelf, 
and whoſe wiſdom (eſteemed capable to have 
e more kingdoms than his had ſubjocts) 
weſtern. world hath for ſa many ages ad- 
and the eaſtern only not idoliaed; and 
the prophet Daniel, whoſe promiſing 
was not only cultivated. by the inſtructi- 
of 9 — x" ate} the 15 
tutorage s pu. W. 
— 


men, as the Median princes: 


Gince theſe ap- 
ing plauded writers, I day,” whom che eaſtern na- 
tions ſo much and ſo juſtly admired, by-ma- 


ny of our Latiniſts ate not thought good wri- 
ters, becauſe of aur differing notions of elo- 


z nay, if amongſt — — 
hath found many cenſurers, and a book 


eloquence: is not obvious to us s Eu- 
ropeans, the pretended want of eloquence may 


proſe,now extant amongſt us, were 


porary to the lateſt writers of the © 

teſtament ; and yet that eloquence, the dreſs 
of our thoughts, like the. dreſs of our bo- 
dies, differs not only in ſeveral regions, but 
e And oſtentimes in that, as in 
attire, what was lately faſhionable, is now ri · 
diculous ; and what now makes a man look 
like a courtier, may within theſe few Juſtres 
make him look like an antick : though how 
purely it is the mode, that makes ſuch things 
appear handſome or deformed, may be readily . 
collected from the viciſſitudes obſervable in 


—— —4 
ad eximjam dien f 
aliis miracalis, H. Hocting, ow cir- 


a — as eloquence, I might, further 
cerning the this occaſion, that rhetorick being | 
erle- ganical or inſtrumental art, in order chiefly 


modes; men by intervals relapſing into ob- 
Pee are great - 
in that mode of writing men commonly miſtake 
for eloquence, I ſhall produce no Tels illuſtrious 
z witneſs than Severe, who. in his hundred and 
Feuer epiſtle, (to omit other paſſages in 
his works) not 'only proves it at latge, but 
ſhows, that in ſome. even the faulty 
ways of expreſſion, conſpired in by the wits 
of thoſe times, have paſſed for eloquence. 
The ſcripture ſtyle then, though it were not 
eloquent now, may have excellently ſuited the 
genius of thoſe times its ſeveral books were 
_ written in; and have been very proper for 
thoſe people it was primarily deſigned to 
work upon, And if I would preſume to be 
loxical in a thing I ſo little pretend {kill 
reſent on 
Tan Or- 


to perſuaſion, or delight, its rules ought” to 
be eſtimated by their tendency, and commenſu- 
rateneſs to its rules; and conſt tly, are to 
be conformed to by a wiſe-man, but fo far forth 
as he judgeth them ſeaſonable and proper to 
pleaſe or to perſuade : which when he ſees, he 
can 'do better by declining them, than 
practiſing them, (as orators, like hunters, m 
oftentimes leave the moſt beaten if-they 
will not loſe their game,) he ſhould not ſcruple 
to prefer the end to the means; e hol 
the artiſt, to what the ſchools are pleaſed to 
2 the art; — wp Sn 3 
eligible to ſpeak powerfully, to 

2 | 7 may hence conſider, . 
it may be ſomewhat inconſiderate to judge of 
all eloquence, by the rules of it, that Cicero's 
admirers impoſe on us; and confound their 
ſyſtems of precepts with the art of rhetorick, 
as if they were equivalent, or of the ſame ex- 
tent. For Cicero being reputed (and that de- 
ſervedly) an eloquent man, and very ſucceſs- 
ful in perſuading his thus and thus qualified 
hearers ; divers, whoſe modeſty and deſpair 
kept them from aſpiring to more than imita- 
tion, obſerving, that Tully often made uſe. of 
ſuch and ſuch a contrivance, and ſuch and ſuch 
figurative forms of ſpeaking, took the pains to 
reduce thoſe obſervations into rules, which be- 
ing highly applauded by their ſucceſſors, and 
by them recruited with ſome reſembling rules 
drawn from the practice of a few other orators, 
were afterwards compiled into an art, which 
as I deny not to be a great help to the imitation 
.of Tully and Demoſthenes, or thoſe others, from 
whoſe ſtructure and faſhions of ſpeech ſuch in- 
ſtitutions have been drawn, ſo I ſhall no more 
take it for a complete ſyſtem of rhetorick, than 
any inſtructions deducible from the journals of 
Solomon's Tarſhiſh fleets, and from the Grecian 
and Roman ſea- voyages, for the true and en- 
tire art of navigation. For if other perſons, 
either by an endowment or improvement of 
nature, can find others equally, or more hap- 
py and powerful, or moving, (though never ſo 


Her vitia unus aliquis inducit ſub que tune eloquentia eſt 
gente, amputats ſexentia & werba 4510 ex ſpettatum cadentis, 


differing). ways of themſelves, the 
ought as little to e by the — ad 
tions ** in before them, as Columbus 
thought himſelf obliged to be by the rules 
or practice of ancient navi z whole me- 
thods and voyages had he not boldly yentur- 
ed to vary from, and pals beyond, bow vaſt 
and rich.a portion of the world had his con- 
formity left undiſcovered ! And on this occa- 
ſion, Theophilus, I muſt mention one thing, 
1 I have obſerved, which perhaps you will not 
think either deſpicable or impertinent; and ir 
is, that though the peopleof China be cſteemed 
the maoſt numerous, the moſt Aouriſhing, and 
(very few, i any, excepted) the moſt civi- 
lized nation in the world; though amongſt 
them the greateſt part of preferments be at- 
tainable by verbal learning; and though they 
have books in their language (how well writ- 
ten, I know not, having never read any of 
them) of almoſt all kind of liberal arts and 
ſciences ; yet I find by the late traveller in 
China, that writ the Italian hiſtory of that 
kingdom, and by other authors, that mention 
their literature, that this populous and ingeni- 
ous nation, that has been ſo long ſettled in a 
flouriſhing condition, and more than any o- 
ther people allows encouragements and re- 
compences to learned men, has not cared to 
receive rhetorick into the number of their arts 
and ſciences ; preſuming, as one may gueſs, 
that the confining men's expreſſions to eſtabliſh 
rules would not be ſo like to enable thoſe to 
expreſs themſelves eloquently, that nature has 
indiſpoſed to do fo, as to hinder others from 
reſſing . themſelves as well, as, were the 

left to their full liberty, they would do. I will 
not ſay, nevertheleſs, that our ſtrict Ciceronian 
rules are crutches, that may be helps to weak 
or lame fancies, but are clogs or burdens to 
found and active ones; but this I obſerve, that 
thele Utopian laws of oratory are ſeldom ri- 


- 


ouſly impoſed by any, that publiſh other 
Fakes, that pom be examined by them; and 
11 wiſemen, as well in the Weſt, as in the 

„ will not caſily loſe good thoughts, 
or good expreſſions, becauſe they are not re- 
ducible to them. And this I the rather preſs, 
becauſe I have found but too many ſo blindly 
ſervile, as to imitate without diſcretion or re- 
ſerve in applauded authors, as well the bad as 
the good; create ſuch artiſts errors rules of 
art; and make one man's particular fancies, or 
perhaps failings, n to others; and 
convey them as ſuch to their ſucceeders, who 
are afterwards bold to miſ- name all unobſe- 
quiouſneſs to their incogitancy, preſumption: 
as Seneca tells us of divers imperfections of 
ſtyle, which being familiar to ſome one, who 
at that time hath the vogue for eloquence, are 
upon his ſcore copied by his imitators, and 
by them taught to others: as, (ſays he) when 
Salluſt flouriſhed, his ſtyle. made maimed and 
abrupt ſentences, words ſurpriſingly miſ-pla- 
ced, and an obſcure brevity paſsfor * 
; tert imiharur, & alter altert tradurt. Sic Salluftio ur- 
& obſcura brevitas, fuere pro culry. Seneca cpilt, 14. 


/ | 
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| already wandered, 


| ſhould look upon the paradox 


The forth © 


anſwer to 


Some e Arie V bat hing 


And indeed, it is not vneaſy for any man to 
obſerye the very weeds of cried up thetoricians 
cried up for flowers of rhetorick. But having 

too far in this di- 


I'ſhall now conclude it 
it is for the ſcripture, 

mies that I am contending, I ſhall venture to 
do it, with minding our cardinal, and thoſe 
that ſo undervalue the ſcripture's ways of ex- 
reſſion, in compariſon of Talh)'s, — his 
do ſo regularly expreſs the rules of elo- 
quence ;. that it is no marvel they ſhould find 
icero's writings to be ſo conformable to their 
laws of art, whilſt they frame thoſe laws of 


Bur, Theophilus, I fear I have detained you 
too long in a digrefſion, whereinto I ſlipt but 
occaſionally, which is not ſo neceſſary to my 
preſent argument, but that I am content you 


as any een 


art out of his wri 


rather than an opinion or 

lay any great ſtreſs. 
In the fourth place then 88 to 
that there are very few, if any books in 


che eighth the world, that are no more voluminous, in 


ob jecti on. 


worthily to extol that of the 


Mr. Wal- 


ler. 


our deſign and method, 


which there is greater pl _ figurative ex- 
preſſions, than in the bi Though this 
may ſeem ſtrange, it is no more than may be 
made good by more than ſome hundreds of 
inſtances; there being few tropes or figures in 
rhetorick, of which -numerous 'examples are 
not collectible out of the expreſſions of holy 


writ, I inſiſt not upon this, becauſe a bare 
catalogue of the rhetorical paſ I could 
enumerate, would too much ſwell an eſſay; 


and I am 3 that ken by able po 
ready proſperouſly undertaken er pens. 
Where 7 thall and v ſay, that the elo- 
quence of the ſeri been l 
Links by no ſmal nao of 
celebrated for eloquence 3 and 
rhought themſelyes as intelligent in oratory, 
as thoſe that cenſure the ſcriptuie, have ſuſ- 
pected their own eloquence of inſufficiency 


prophet Eſay; 
whom I cannot 


and ſome of them, (amongſt 


but name that excellent prince of Mirandula, 
Menaſſe whom even the eee rabbi of this age 
Hen-Iira- ſtyles the age) who after having 


unſatisfiedly travelled ora 
human volumes, have reſted and acquieſced 
only in theſe divine ones : which not a 
little recommend the ſcripture, ſince we may 
apply to books what an excellent as of 
8 Z 


all ſorts of 


"Tis not that which firſt PRs 
| On TOM Wl rat approve, 


That we expreſs the value 5 And 
indeed, the beſt artiſts ks bs 

of oratory ; the one, 'which conſiſts in "the em- 
beliſhments of our tions, and the o- 
ther, that conſiſts m the congruity of them to 
the ſuitable ac- 


commodation of them to the various circum- 


ſtances conſiderable in the matter, - the ſp 
and the hearers ; this latter is vane 
inimitably practiſed in the Ser and as 


and though, 
with its ene- 


den in the matter 3 (as in roſes of 


well ſuppoſe many of them not to 


r, be no 


much of the former (which i is not * lk « 0 
ſiderable, but is changeable and unagreed 70 
as we have newly ſeen, is made ule of, as 1s 
ee to the author's purpoſes, and to Tea 
icacy or ſmoothnels never. ceaſes 
be the ropes "of his ftyle, but becauſe in 
ng caſes it would be incongrücus to his de- 
And where theſe verbal ornaments ate 
pers, they are not miſſed; for as there 
me bodies ſo well ſhaped and faſhioned, t 
any clothes become them much better than the 
moſt fine and ful would do. ordinary 
much more crooked or miſ-ſhapen ) perſons 3 
there are writings, whoſe matrer and ſtruc- 
ture are ſuch, that the plaineſt language can 
ſcarce miſ-become them ſo, as to hinder the 
from 1 a trifling or ill: matched ſubject 
with the ſpruceſt and gaudieſt expreflions, that 
cn be laviſh on it * * the truth is, that 
this florid eloq at in Wh texts, 
where it is My at 1 jou (picyo YL ena hid- 


the jewels oftentimes keep us from 8 85 
the flower and the enamel 1) and appears not 


as; but becauſe it is not the greateſt, 2-8 
dus writers have ee Demalth 
and Cicero to compare with the prop — 


in whom they have not only by look 
thar lofey ſtrain, which artiſts have termed the 
ſublime er, but even that harmonious 
diſpoſition and ſound. of v Is, (I mean in 


their original 1707 is French rett! 

la jp, = periades ſt Wen. 
N een bilus, \whereas, I have 

1 7 ly acknowledged, that there are ſome 
itty men, dur ae 91 5 ailrelpeAtully of of 

the ſcripture, T hope ou meet with any 


ſuch, you will 45 char; it has among the 
wits as well celebrators, .and admirers, as 
difregarders. And that you may think this 
defite of mine the more Mb 8 rd be pleaſed 
to conſider | with me, that there are divers 
things, which ought to leſſen the authority of 
the diſparagers the ſeripture, in the caſe 
under conſideration. 
Fon firſt, how few of them, think you, are 
wont to read it in its originals ; and how much 
a leſs number is there of thoſe, who both know 
and duly conſider all thoſe particulars repre- 
ſented in the paſt diſcourſe on the behalf of the 
e le ? So that in a great many men 
eir undervaluation of the ſcripture 
1 not from their having great wits, 

t from their not de wege et infor- 
mation of what can be alledged for its juſti- 
cation. 

Bur though we ſhould ſuppoſe thoſe we 
ſpeak of not 25 want information, yet we may 
free from 
vanity and envy ; there ſcarce being auy fault 
ſo incident to great wits, as the ambition of 
being thought ſtill more and more fo, and the 
ae that any compoſures but their 
own, or thoſe they have a hand in, ſhould be 
celebrated; as if all praiſes were injurious to 
them, that are given to any other, It need 
great wonder then, if ſo excellent a 


book as the ſcripture have, as well enviers, 
as admirers z and if there be divers, PR» 
cavi 


cavil at it, and ſeem to undervalue it, out of 


title of a wit, which they hope to acquire by 
unherding and keeping out of the road, and 
owning their being able to ſlight and diſgrace 
that, which ſo many others reverence and vene- 


Don Ty, | | 
Zur thirdly, it is ſufficiently notorious, 
that of the oppoſers of the ſcripture there is 
a great part, Whoſe vanity and envy, though 
no ſmall faults, are not their greateſt crimes; 
hut who live ſo: diſſolutely and ſcandalouſly, 
that the ſuſpicion cannot but be obvious, that 
ſuch deery the ſcripture for fear of being obli- 
ged (at ſeaſt for meer ſhame) to live more 
conformably to it. And that it were no ſlan- 
der to affirm ĩt to be their intereſt, not their 
reaſon, that makes them find fault with. a book, 
that finds ſo much fault with them; and they 
who are ſenſible of the truth of that of our Sa- 
viour, where he ſays, That many love darkneſs 
* rather Iban ligbt, becauſe their deeds are evil; 
and that be that deth evil, hateth the light, nei- 
ther cometh to light, left bis deeds ſhould be re- 
proved; will not be much moved to find con- 
ſcious malefactors find fault with the ſtatute- 
book, but will. rather look upon theſe ſinners 
cenſures of the ſcripture, as apologies they 
judge neceſſary to palliate their ſins, or as 
acts of revenge, for their being expoſed in all 
their deformity to the eyes of the world, and 
of their own conſciences, in the bible; and 
.conſequently 'will be inclined to think, that 
their irreligious expreſſions do rather ſhew 
what they would have men believe of them, 
than what they believe of the ſcripture, by 
ſeeming to flight which, they hope to have their 
viges imputed, rather to a ſuperiority of their 
reaſon over that of others, than a ſervitude of 
their reaſon. to their paſſions, on 
4 lag ai [HRE I thought to paſs on to another ar- 
— gument, but (to expreſs. my ſelf in David's 
phaneneſs, words) While I was muſing, the fire burned, 
unit re- and my zeal for the ſcripture, together with 
{ates ge the the charity it has taught me to exerciſe even 
{towards its oppoſers, ſuffers me not, with either 
3. ſilence or languid reſentments, to ſee how 
much that incomparable book loſes of the 
opinion of leſs diſcerning men, upon the ac- 
count of their diſreſpects, who are (whether 
deſervedly or not) looked upon as wits. And 
therefore to what I have repreſented to invali- 
date the authority of theſe tew perſons, other- 
wiſe truly witty, that undervalue the ſcripture, 
I am obliged to add, that beſides them, there 
is a number of thoſe, that ſlight the ſcripture, 
who are but looked upon as wits, without be- 
ing ſuch indeed z nay, who, many of them, 
would not be ſo much as miſtaken for ſuch, 
but for the boldneſs they take to own ſlight- 
ing of the ſcripture, and to abuſe the words 
of it to irreligious ſenſes, and perhaps paſſing 
from the impudence of perverting inſpired 
2 to deliver obſcene thoughts. But 
to wn and ſerious men, this prevaricating 
with the ſcripture will neither diſcredit it, nor 
much recommend the prophane prevaricator : 
= bak being capable of being ſo miſ-uſed 
01. II. 
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a criminal fondneſs of the over · ambitioned N 
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t tO it. 
or will any intelligent reader undervalue the 
charming poems of Virgil or of Ovid, becauſe, 
by ſhuffling and diſguiſing the expreſſions, 
ſome French writers have ot late been pleaſed 
out of rare pieces to compoſe whole books of 
what they call, Vers Burleſques, deſigned by 
their ridiculouſneſs to make their readers ſport : 
and on the. other ſide, to abuſe diſmembred 
words and paſſages of any author to meanings 
he never dreamed of, is a thing ſo caſy, that 
almoſt any man may have the, wit to talk at 
that prophane rate, that will but allow him- 
ſelf the ſaucineſs to do ſo. And indeed ex- 
perience ſhews, that if this vice itſelf do not 
make its practices ſuſpected of the being ne- 
ceſſitous of the quality they put it on to be 
thought . maſters of, yet at leaſt perſons intel- 
ligent and pious will not be apt to value any 

e 


is too unavoidable to be a diſparage! 


diſcourſe as truly witty, that cannot plea 
the fancy without offending the conſcience, 
and will never admire his plenty, that cannot 
make an entertainment, without furniſhing out 
the table with unclean meats ; and conſidering 
perſons will ſcarce think it a demonſtration of 
a man's being a wit, that he will venture to be 
damned to be thought one. And that which 
aggravates theſe mens prophaneneſs, and leaves 
them excuſcleſs in it, is, that there are few of 
theſe fools, (for ſo the wiſe-man calls them) that 
make a mock of fin; that have ſaid in their Pſ. xiv. 1. 
hearts, that there is no God; or that the ſcrip- 
ture 1s not his word ; their diſreſpe& to the 
ſcripture ſpringing from their vanity, not their 
incredulity. They affect ſingularity, for want 
of any thing elſe than is ſingular z and finding 
in themſelves ſtrong deſires of conſpicuouſneſs, 
with ſmall abilities to attain it, they are reſol- 
ved with Eroftratus, that fired Diana's temple, 
to be talked of for having done ſo, to acquire 
that conſiderableneſs by their ſacrilege, which 
.they muſt deſpair of from their parts. And in- 
deed there want not many, who have ſo little 
wit, as to cry up all this ſort of people for 
great wits. And as withies, whilſt they are 
ind, grow ang ys trees, but when they 
once are rotten, ſhine in the night; ſo many 
of theſe pretenders, whilſt they were not very 
prophane, were (and that juſtly) eſteemed 
very dull; but now that their parts are abſo- 
lutely corrupted and perverted, they grow 
conſpicuous, only becauſe they are grown de- 
praved. And I ſhall make bold to continue 
the compariſon a little further, and obſerve, 
that as this rotten wood ſhines but in the 
night; ſo many of theſe pretenders paſs for 
wits but amongſt them, that are not truly ſo. 
For perſons really knowing can eaſily diſtin- 
58 betwixt that, which exacts the title of wit 
rom our judgments, and that which but ap- 
pears ſuch to our corruptions. And how often 
the diſcourſe we cenſure is of the latter fort, 
they need not be informed, that have obſerved, 
how many will talk very acceptably in deroga- 
tion of religion, whom, upon other ſubjects, 
their partialleſt friends acknowledge very dull 
and who are taken notice of for perſons that 
ſeldom ſay any thing well, but what it is ill 
to ſay. And queſtionleſs, there is no ſmall 
K K number 


as 
number of theſe ſcorhers, whoſe cenſures of Ir ig g 


Pf Ixxili. They ſpeak loft 
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Some CONSHDERNTIOoN 8 Touching 


the ſcripture's ſtyle are little leſs guilty of 

ſumption than profanenefs, I have * 2. 
_ with divers ſich vain 288 who 
bluſh” not to talk of rhetorick more magiſteri- 


ally than Aiforle or Tully would; and ſuper- 


ciliouſſy to deride, in compariſon of their own 
writings, and theirs who write like them, not 
the bible only, but the moſt venerated au- 
thors of antiquity z and, to uſe Aſeph*s words; 
„ they ſet their mouth againſt 
the heavens, and their tongue watketh thorow 

the earth: they ſpeak arrogantly and cenſo- 
riouſly both of God and men; whilſt them- 
ſelves 'oftentimes underſtand no tongue but 
their mother's ; and are Rees egy to 
rhetorick, not to know the di ce betwixt 
a trope and a figure, betwixta proſopopceia and 
a metaphor, or betwixt a climax and a meto- 
nymy., Nor is our wonder like to, ceaſe, to 
find theſe tranſcendetit wits, (as they are pleaſ- 
ed to think 1 under value the 
ſcripture, by conſiderin rare compoſures 
they deſpiſe it for ; theſe being commonly no 
other than ſome drunken ſong or paltry epi- 
„ ſome fawning love-letter, or ſome ſuch 
other flaſhy trifle, that doth much more argue 
a depreſſed ſoul, than an elevated fancy. Some 
of theſe gallants by their tavern ſongs uſe the 
muſes like anchovies, ' only te entice men to 
drink: another with more ſolemnity and ap- 
plauſe makes the muſes (hat the French ca 

the confidents of his amours, proſtitutes his 
wit to evince and celebrate the defeat of his 
reaſon, and never conſidering how apt ſelf- 
love makes us to magnify any jm Heer mag- 
nifies us, is proud to have wit aſcribed him by 
z of it; and 


as bribed as mcompetent p 

takes it for as high a proof as deſirable a fruit 
of 8 to perſuade a vain miſtreſs, that 
ſhe is handſome and adored, to whom it were 
eloquence indeed to be able to perſuade the 
contrary. Divers of the Jews are wont to 
mention the names of deceaſed finners, with 
that brand taken out of the Proverbs, May 
the name of the witked rot; but as the fil- 
thieſt ſwine after their death ate ſalted, and 
the gammons made of their fleſh are ſerved in, 
all ſtuck with bays ; fo divers, that have lived 
notorious Epicures, have too often, after their 
death, not only their names falted (not wiky 
embalmed) with flattering gs, and ( 

wiſh, ſeldomer, as flattering) funeral ſermons ; 
but have their drunken 'or luſtful-rhimes ex- 
tolled with ſuch elogies by their ſurviving re- 
ſemblers, that not only good Chriſtians, but 
good poets cannot but grieve and bluſh, thus 
to ſee bays, that ſhould be appropriated to, and 
crown that heavenly gift called poetry, when 
mindful of its digniry and extraction, it in- 


. dears to us by our fancies truths, that ſhould 


have an influence on our affections, (by cloath- 
ing excellent thoughts in ſuitable and winning 
dreſſes) proſtituted and degraded to make 
wreaths for thoſe, who have no better title to 
them, than a few ſenſual rhimes, where the 
dictates of Horace are as little conformed to, 
as the example of David; and the laws'of the 
art little leſs violated than thoſe of religion, 
I 15 


pleaſant to obſerve, in how many of ſuch 
copies of verſes, che themes appear to have 
made to the conceits, not the conceits 
the themes; how often the words are not 
fly the clothes of the matter, as the 
matter the of the words; how frequent- 
ly ſublime nonſenſe es for ſublime wit 
and (though, according to my notion of it, 
that is indeed true wit, which it is more eaſy 
to underſtand, than it is not to admire it) how 
commonly confuſed notions, and abortive or 
v conceptions, are in exatick lan 
or ambiguous expreſſions, expoſed to the un- 
certain adoption of the courteous reader z which 
the writers are emboldened to e favour- 
able, by finding men once thought (whether 
deſervedly or otherwiſe) lofty wits, to have 
ſo often the luck of parrots, and of thoſe that 
talk in their ſleep, who are not ſeldom under. 
ſtood by others, when they do not underſtand 
themſelves, And very much of kin to their 
verſes is their proſe.” For though I am far 
fromdenying, that thoſe, that have ſtort of wit, 
may expreſs ſome of it in an addreſs to a great 
man, or in writing to a miſtreſs ; yet as for 
ſuch prophane perſons I am now ſpeaking of, 
who rather would be t ht wits, than are 
ſo, it is eaſy to diſcern, that very many of 
their almoſt as much flattered as flattering. let- 
ters of love and compliment are but prologues 
to, and paraphraſes of the ſubſcription, (your 
humble ſervant.) Though love be univerſally 
thought to make the fancy ſoar, (lovers like ceel- 
ed * pe flying the higher for having been 
blinded) and though even the wiſer obſerve, 
that, like war, which is wont as well to raiſe 
foldiers- of fortune, as to ruin men of fortune, 
love warms and elevates leſſer wits, though ir 
too often infatuate the great ones: | yet a witty 
lady did not ſcruple to ſay frequently, that give 
her but leave to bar half a ſcore words, and 


ſo 


be would undertalte to ſpoil all the fine let- 


ters of our amorous gallants. I applaud not 
the ſeverity of this lady, — her chat. 
lenge reliſhes as much of - vanity as ſkill ; but 
yet, to expreſs the ſenſe of theſe ſe- words, 
[I defire you 'ſhould think I can Write well, 
am a civil and your humble ſervant, ] 
being the drift and ſubſtance of moſt of theſe 
ceremonial z theſe (oftentimes as te- 
dious as fervile) amplificators, with all their 
empty multiplicity of fine words, do but, like 
market-people, pay a piece in twenty ſhillings. 
In wits not bleſſed with ſolid reaſon and learn- 
ing, (that is, in moſt readers) fancy being the 
predominant faculty, makes them reliſh thoſe 
writings moſt, where fancy unrivalled reigns. And 
therefore, though I dare not ſay, that it requires 
nogreat parts for thoſe to write high and accept- 
able compliments, that think nothing fit to be 
endeayoured in compliments, but to make them 
acceptable by making them high enough; (flat- 
tery and prophaneneſs ſeeming in ſuch compo- 
ſures what ſpots are in leopards, blemiſhes, that 
make a great partof their beauty) or for a flat- 
terer to perſuade thoſe vain perſons, that will 
readily believe a man, even when he doth not 
believe himſelf : yet ſure it gives much latitude 
and liberty to à writer, not to be _ to 
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account by men 

not by God, both for their own time and that 
of their readers. And indeed, when I com- 
n with the ce- 


it extant in the learned 


Jadg. ili. al Sbangur. with a 
31 blunt and deſpi 
Kings i. nb fire —— 
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ar- goad, 1 Wi 
weapons) but as Elias did, 
from beaven; and whoſe apologetical 
defences of the ſpiritual Jeruſalem are glittering 
and ſolid, as the wall of the heavenly Hieru- 
©. ſalem is deſcribed to be of | jaſper, and the foun- 
dations of the wall garniſhed with all manner of 
precious ſtones :- when 1 compare, I ſay, the 
compoſures of-our cenſurers with thoſe of 
the ſacred orators ; methinks I diſcern ſuch 
a difference betwixt them, as I have obſerved 
betwixt thoſe juſtly admired ſtatues I have 
{en in the Capitol, and the larger fort of babies 
that we find in the exchange. For the former, 


ency of their workmanſhip; and 
the nobleneſs of what they repreſent, that 
they are moſt priaed by the beſt artiſts, and 
time is not only unable to conſume them, 
but fill increaſes mens value of them; 
whereas the latter are little trifles, - ſcarce 
welcome to any but children in underſtand- 
ing, and admired only for a gaudy effemi- 
nate dreſs, which will quickly either be ſullied 
or worn out; and a faſhionableneſs which 
within a ſhort while will perhaps be ridiculous. 
But ſuppoſing at length, that the profane 
aſpirer ſhould be ſo lucky, or fo ſucceſsful, 
(for happy I cannot think it) as to attain the 
ſo criminally courted notedneſs, yet will he 
have no great cauſe to boaſt the purchaſe, when 
he ſeriouſly conſiders, that the devil, who ſe- 
duces other ſinners like men, with current coin 
or ſparkling je wels, (ſomething that either ad- 
vantages their in or delights their ſen- 


ſes 3) hath enveigled him, like a child, with a 
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whiſtle; a trifle that only pleaſes with a tran- 

fient. and empty found ; and, that fame is a 

bleſſing only in relation to the qualities, and 

the perſons that give it, ſince otherwiſe the 

tormented prince of - devils himſelf were as 

happy as he is miſerable ; and famouſneſs un- 

attended with endearing cauſes is a quality ſo 

undefirable, that even infamy and tolly can 

confer it; as Mſomus is little leſs talked of 

than Homer ; the unjuſt Pilate is more famous 

than Ariftides the juſt ; and Barabbas his name 

is ſignally r ed in ſcripture, whereas the 

penitent thief is left unmentioned. And ſure 

the higheſt favours, that applauſe can impart, 

and the being (though never ſo loudly) cried 

up for a wit, will hardly ſo repair the puniſh- 

ment of prophaneneſs, but that its wretched 

ſufferer will find but ſmall ſatisfaction in hav- 

ing his name celebrated in other books, whilſt 

it is blotted out of that of life. And as for 

thoſe (you know who I mean) that aſpiring 

to poſthume glory, endeavour to acquire it by 

irveligious writings deſtinated not to ſce the 

light, till their authors be gone to the region of 

darkneſs ; I cannot but admire to ſee an am- 

bition, that projects beyond the grave, ſtep 

ſhort of heaven; and cannot but think thoſe 

wits the greateſt fools, who, to tempt prailcs 

they ſhall never hear, provide themſelves tor- 

ments that they ſhall ever feel. For though 

prophaneneſa, by thoſe that are guilty of it, be 

too often th but a ſmall ſin, becauſe they 

look upon it but as a verbal one; yet I could 

eaſily repreſent it under another notion, if I 

pen Fre repeat what I have diſcourſed, 

touching indulgence to 1 ſmall and 

verbal ſin in another paper, from which 

though I will not now tranſcribe any thing, yet 

I cannot but wiſh it were well conſidered, how 

affronting ſpeeches concerning God's word are 

like to be looked upon 1n that great day, when 

{to borrow St. Jude's terms) the Lord ſhall ſude wer. 

kome with ten | thouſands of bis ſaints, to ex- 4, 15. 

ecute judgment upon all, and to convince all 

that are ungodly among them, (not only) of all 

their ungodly deeds, which they have ungodlily 

committed, (but) alſo of all their hard ſpeeches, 

which finners have ſpoken againſt him, 

And indeed theſe preſumed peccadillos, though 

oftentimes in health and proſperity they ap- 

pear not to us to blemiſh much our conſciences, 

yet when in our diſtreſſes, or at the approaches 

of death, God comes, as the praphet ſpeaks, 

to ſearch men's bearts as it were with candles, Zeph. i. 

and puniſh . the men that are ſettled upon their 12. 

lers, (which whilſt a liquor is, it may look 

clear, and be taken for defecated, but a little 

agitation. of the veſſel ſtrait makes it troubled 

and muddy ;) they appear in a terrifying form. 

For as paper written upon with juice of lemons 

may wear white, (the livery of innocence) 

whilft it is kept from the fire; but being held 

to it, black lines do preſently appear: ſo out 

of many conſciences, that ſeem clear in pro- 

ſperity, the fire of adverſity draws out the la- 

tent blackneſſes, and makes us read things un- 

diſcerned there before. And queſtionleſs, if, 

as the ſcripture informs us, there are fins, Gen. xvill. 

whoſe cry is able to reach beaven; ſo loud a 21. 
crime 
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crime as the 1 am now ſpeak- 
ing of; is likely to do more than whiſper 
there, eſſ ſince it is much to he fear- 
any iii, ed; that many of theſe ſcoffers ( as they ſeem 
; to be called in the ſeripture) which they 
Jade os: bear witneſs to, by cavilling at it, do rebel a- 
17,15. gainſt the light,” and het againſt the pricks of 
their | wn conſciences: ſuch a crime, I ſay, 
will be fo far from hiſpering in heaven, that it 
will rather give an alarm, that will rouſe up 
voked juſtice; whoſe inflictions, like ſtones tumb- 
led down from the towers of an aſſaulted place, 
the longer they are in falling on men, the more 
fatally they oppreſs them. In which regard per- 
haps, the feet of our Saviour in the Apocalypſe 
Rey. i. 15, are deſcribed to be like unto fine braſs; as if they 
burned or glowed in a furnace; to intimate, that 


pro- ſpend. more tim in endeavouring 


Some Co d I ONS touching | 


practiſe it, I ſhall recommend the latter half of 
the epiſtle of Jude which, though ir ſeem pro- 
—— ad Goakiche oe Carpoctati- 
ans of his time, will deſerve a at- 
tention from thoſe. that revivt the ſins there 
condemned, in ours; and who | do well. 
by ſeaſpnably conſidering the fate there threat - 
ned to their predeceſſors, tuo at their 
crime. But fon fear of doſing it. I ſhall not 
to di 

our ſcornets 5. whom I ſhouid have left to the 
quiet enjoyment of their unenvied ſelf· admira· 
tion, had. not their deſpiſing the ſcripture, up- 
on @' af their: own — wit, 
(like Jeroboam, that forſook 
ſtructure, the. 6, where: 
ouſly and 


rable 
* glori- 
y manifeſt himſelf to men, , x; 


2 his own ) en 8, 
OD ns 

in ſuch fnan/eber the fool acco r 
folly, le tn bis own eanceit. yxxvi. 5. 


though he be very ſiow in his march to de- 
ſtroy the wicked, yet he is as ſure, whemtopce 
he pleaſes to tread them under foot, to cruſh 
and confume them. If there be no injufy; that 


more exaſperates than contempt, nor no con- 
— that more provokes than that, which of- 

directly and immediately, (the affronters 
thereby proclaiming,” that they are neither a- 
ſhamed nor afraid of angering) how! provok- 


oro ae al led to thoſe . 

as they art traducers and undetvaluers of the 

{cripture, mot as the either pretend to, or en- 

Joys a quality, winch: I have the juſtice to e- 
ſteem, though not the Happineſs to poſſeſs; 


may we think that crime, which makes 
God the ſubject of our deriſion ; and that with 


and which my value for it, and my charity for 
men, makes me troubled to: ſee arrogated by » 4h. ,,. 
ſo little circuition, as to abuſe that word, which many that want it, and by too many. that have pr i, 
he ſo ſolemnly declared his mind by to man proſtituted it to gratify — people's pride, % former 
kind ? Hlutarcb, to manifeſt how much ſome or theirown luſts. How? eſfion 
 idolarers did more-incenſe the Deity than ſome oh 
artiſts, tells us, he ſnould eſteem Lmiclflaſin- a | aaa 

for the ſanQuaty: ; in;aſſerting the erabgliſhing's et. 


jured by che mar, car fD⁰i, or deny, 

that there was ever any ſuch man as Platarch, divinity ? The-ſtructure wall not alone deſerve 25 pr 
than by him, that ſhould affirm, that there was the {kilfulleſt hand, Bic though it reject not phanmeſ 
ſuch a one indeed, but that he was an old fel- goat's hair, and coloured badger's ſkins, will F nher. 
low, that uſed; ke the poet Saturn; to devour admit hot only purple and fine twined linen, Exod. 
but gold, ſilver and precious ſtones; the rich- iii. 


his children; and was guilty of thoſe other 
eſt ornaments, that learning and eloquence can g 


crimes imputed by the Heathen to their gods. 


Upon a like account, we may eſteem Goc leſs 
provoked by their unbeli has doubt or re- 
ject the ſcripture, than by their prophaneneſs, 
that make ſo ſacrilegiouſly bold Lev it; ſince 

the latter impute to God the inditing of what 
they endeavour to make men think fit to have 
ſpott made with it. This. of pro els is 


ſo empty and unprofitable. a ſin, chat it ſcarce ſy 


— practiſer any thing but an ill name a- 
men upon earth, and a worſe 
— amongſt bad men in hell; by making 
his enmity to piety ſo malicious and ſo diſinte- 
reſted, that he * endeavour to do religion 
harm, though it be to do himſelf no good. He 
is ſuch a volunteer ſinner, that he hath neither 
the wit nor the excuſe of dec his conſci- 
ence in compliment to his ſenſes z-and though 
he ever makes but an ill bargain, that gets in 


hell to boot, yet thoſe I would reclaim, come #be 
teouſue ſs, as the ftars for ever and ever. It is 


far ſhort of the comparative wiſdom of their 

folly, who to gain ſo conſiderable (though yet 
over-purchaſed) a poſſeſſion as the-whole world, 

ſhould part with their own ſouls. And ſure a 

ſin, that is injurious to God's glory, and is apt 

to ſubvert (what he and good men prize next,) 

the dearly purchaſed, immortal, and invalua- 

Rom. xiv. ble ſouls of men, and to deſtroy them for whom 
15. Chrift died; will not by being verbal, be pro- 
tected from being heinous. And to thoſe that 


grace theology with, being not only merited 
by that heavenly. ſiibject, but being applicable 
toit, as i 1 as to 
that of their theme. We ſee how ambitious 
men are, to leave 8. name behind them, 
and appear in the — virtue to their own 
after time: witneſs the artifices and hypocri- 
men generally veil or diſguiſe their ſins 
with; and the flattering epitaphs, with which 
ſo many vicious perſons endeavour to convey 
themſelves to the good opinion of 1 
Now they that write piouſly, as well as hand- 
ſomely, have the advantage of getting them- 
ſelyes the reputation as well of virtuous as of 
able men, and beſides that double recompence 
may a third (tranſcend ing both) in hea- 
ven, where they that (in the true ſeripture- 


ſenſe) be wiſe, "hal ſhine as the brightneſs of Dan. xii. 


, and.they that turn many. to righ-+ 
the general complaint and grief of perſons tru- 
ly zealous, that there are many more wits and 
grandees now-a-days, who, by . perverting 
God's gifts to the ſervice of idols (of pride or 
pleaſure) of their own ſetting up, reſemble the 
degenerate Jewiſh church, of whom God com- 


plains by 22 that | ſbe did not know, that «4 Hof ii. J 


gave ber the corn and wine and oil, and mul 
plied her filver and her gold, which they pr . 


©." the STYLE of the Holy Seriptares.. 


for Baal z than that, (by an humble dedication 
of their choiceſt abilities to God's ſervice,) imi- 
tate holy David and his princes ; who having 
confecrated their gold and ſilver and precious 
| ſtones, towards the enriching and embelliſhing 
of the temple, perti that vaſt offering ny, 
this acknowledgment to God; All things come 
of thee and thine own, have we given thee, But 
ough now I know divers great perſons and 
great wits amongſt us, who very unmindful of 
that text, ¶ bat haſt thou'that thou didſt not re- 
5. ceive, like thoſe ungrateful clouds that obſcure 
the ſun that raiſed them, oppoſe the glory of 
that God, who elevated them to that height: 
et I do not abſolutely deſpair, that as God 
th been pleaſed to make uſe of ſeveral royal 
pens for the tracing of his word, and to make 
a perſon, learned in all the wiſdom of the Egyp- 
tians, his farſt ſecretary ; ſo he will one day en- 
gage both the grandees and the wits to ſtrive 
to expiate, by their devotion and ſervice to the 
ſcripture, the injuries, that irreligious parts and 
greatneſs have done it. I will not tell you, Theo- 
pbilus, that an early ſtudy of religion would 
gain to its party molt of thoſe many wits, that 
will be ſure to contend for whatever opinion is 
expreſſed by the wittieſt things they can ſay. 
But J will tell you, that a particular conſidera- 
tion, that es me wiſh to ſee witty writers 
more generally employ their pens on the be- 
half of religion, is, that the ſervices they do 
it, Go it to bye : 7 as 8 
fmartly obſerves, as the love of parents 
and nurſes to children may evince, 95 na- 
tura de gli buomini à cofi obligaſi per li bene- 
Aci che eſſe fanno, come per quelli che effi rice- 
vono. It is natural to men, to be as well en- 
g by the kindneſſes they do, as by thoſe 

he! ollen of loy th 
e poſſeſſors o t , to employ them 
on 1 Wb n as the holy ſeriptare ; 
I ſhall repreſent to them, that even that im- 
mortality of name, which worldly writers (for 
the moſt part) ſolely aim at, is not by pious 
writers leſs found for being laſt ſought: their 
theme contracts not their fame by a true di- 
minution, but only by compariſon to a greater 
good : their looking upon their own glory but 
as an acceſſion to God's, not hindering others 
from praiſing that wit and eloquence they praiſe 
God with; as beauty made it ſelf admirers, 
though in veſtals, and a rare voice may raviſh 
us with a pſalm; or as the jewels that adorned 
it, ſhone with their wonted luſtre on Aaron's 
1 Tim iy. breaſt-plate ; yes, as godlineſs is profitable unto 
8. all things, having promiſe of the life that now is, 
and of that which is to come; and the hundred 
fold now in this time, is very conſiſtent with 
Mark x. the eternal life in the world to come: ſo is it ve- 
- ry poſſible for the ſame pious writer to have his 
name written, at once in both thoſe immortal 
books of life and fame; and, (like the inſpired 
poet, holy David) wear as well here a crown 
of laurel, as hereafter, T1 Ahe ris d En 
i Pet. v. iP, that unfading crown of glory St. Pe- 
1 ter ſpeaks of. And though we are too gene- 
rally now · a-· days fo ſinful, that we ſcarce reliſh 
any compoſure, that endeavours to reclaim us 


from . ſo; yet leſs licentious and more 
Vor. II. 


Machia- 
velli ze/ 
libre del 
Principe, 
C. 10. 


And for the encouragement of 
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diſcerning times, (which may be perhaps, a 
Proaching,) will repair the omiſſions v4 
diouſneſs of the preſent, by an eminent grati- 
tude to the names of thoſe, that have laboured to 
tranſmit to others, in the handſomeſt dreſs they 
durſt give them, the truths, themſelves moſt 
valued. . And. I obſerve, that though. Solomon 
himſelf delivered ſo many thouſand ſongs and 
proverbs, and the nature of beaſts, birds, rep- 
tiles, and fiſhes, together with the hiſtory, of 
lants from the cedar of Lebanon, even to the 1 King. iv. 
op that ſpringeth aut of the wall; yet thoſe 31,32, 33- 
three only treatiſes, deſigned peculiarly for the 
inſt ruction of the church, ſurvive their loſt 
companions. And as arciently the manna, 
which the Iſraelites gathered to employ in their 
domeſtic uſes, laſted not unputrihed above a 
day or two; but that, which they laid up in 
the ſanctuary to perpetuate: or ſecure God's glo- 
ry, continued whole ages uncorrupted : ſo the 
books written to ſerve our private turns of in- Exod. xvi. 
tereſt or fame are oftentimes ſhort-lived ; when”: 28 
thoſe, conſecrated to God's honour, are, for “ 
that end's ſake, vouchſafed a laſtingneſs and 
5 from periſhing. And thoſe many dull 
and uneloquent gloſſes and expoſitions of the 
ancient Jews, that the merit of their theme 
hath preſerved for ſo many ages, may aſſure 
us, that the ſcripture doth often make their 
names and writings that illuſtrate it, * 
ot 


of its own 2 of immortality. 
t, (according to that of the Pſal- Pſal. cxix. 


to mention 
miſt, I have more. undenſtanding than all 1 99. 
teachers; becauſe, Y, thy teſtimonies are my me- 

ditation) ſuch an employment of parts doth of- 
tentimes invite God to increaſe them; as he Mat xxv. 
that had moſt talents committed to him, for ,s. 
improving them to his Lord's ſervice, was ohn ii. rs 
truſted with more of them; and he, who em -The rench 
ployed ſome few cups of his wine to entertain ver incls- 
our Saviour, had whole veſſels of his water ve 
turned into better wine. Certainly, tranſcen- 

dent wits, when once they addict themſelves to 
theological compoſures, improve and grace 

moſt excellently themes ſo capable of being ſo 
improved. They need ſmall time to ſignalize 
their pens; for poſſeſſing already in a ſublimiſe 

degree all the requiſites and appropriates of 

rare writers, they need but apply that choice 
knowledge and charming eloquence to divine 

ſubjects to handle them to admiration; as Hi- 

ram ſucceſsfully uſed the {kill he had learned in 

Tyre, in the building and adorning of God's 1 Kings 
temple; and Fepbiba viRoriouſly nerd vii. 13,14, 
the military gallantry and art, that made 
him conſiderable in the land of Tob, in de- judg. xi. 
fending the cauſe, and defeating the enemies 

of God. Of this truth the primitive times af- 

ford us numerous and noble inſtances; but 
eſpecially that * wit St. Auſtin, 

(whom I dare oppoſe to any of the wits, that 

have dared to oppoſe the ſcripture,) the pro- 
ductions of whoſe wit. in his unregenerate 

ſtate, and after his converſion. to the. catho- 

lick faith and piety, oblige me to. reſemble Num. xvii. 
him to Aaron's rod; which (ſuppoſing the 4, 8. 
truth of their opinion,, that think it. to be the 

ſame that Moſes uſed) whilſt it, was employed 
abroad, did indeed for a while work wonders,” 


BY that 


e 


— amy ON 1 1 
3 


| un envied. courtier, & 
night. diſtruſted 


Fr. Wav? ir hing 


tions, both before” be came io the crow 
(whilſt be lived a 1 younger brother, 
dent fugitiye, "and a 
captain) and after, A he wore, 
it: but how little the time 


71 it canhot, 5 that not- ſcribing 
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ng of being 3 fir 


oi of ſerine, and others out of pride; 
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| — of © ha py eternity; which 
| Apr CER fe ole to expect 

Sd, tae beg hm the ren of harm, of gl 
| Which they are but his 3 2 
manifeſt how unlikely this 


current; 1 — Go Tal me 
cn where ions a fit to 
c Be: ys own” he ins K a 


Deut . ce bool of the aw, that i he with din 
19, 19. and be ſhalt read therein, all i days of bis life ; 
ber. wich the next verſe intimates ſhall be thereby 
2 

pretonged. And indeed, it often happens, that a 

a Gees barren mother for lending one of 
her children unto the Lord, was bleſt 
With many others; ſo the days conſecrated to 
1 Sam. ii, God's fervice rather improve than impo * 


. 
were ſuch, as (tranſce thoſe in 

5 almoſt as much in e 2 

their truth) needed an infallible hiſtorian to ex- 

act a belief, their greatneſs and their number 

would diſſuade. He added to his regal crown of 
two others (of bays and laurel) which 

is ſucceſsful ſword and numerous 7 hr: making 


him both a tee and a poet Dn 1175 
yet for 


from vi and the miles, 
this greatneſs and this fame, and that multi 
of diſtractions that ſtill attends them, the then 
extant) (cri was ſo unſcveredly his ſtudy, 
and he ſo duly chad, in his practice what 


the Apoſtle 1 in recept, diligence in 
bf and fervency in yp ue Te 4 2 = 
eaſy fitlier to reſemble him, than to the winged 
2 in the old tabernacle, whom all the 
wels, that glittered about them, and 
wry oh of incenſe fumed before them, 
5 never divert from a fixed poſture towards 
the ark of the teſtimony, that contained the Deut. xr. 
law, and the mercy-ſeat that repreſented Chriſt. 18, 19, 20 
And indeed, it is a ſayi : 


ential — geaee 0 Gan faſhion 2 
ſway their ſubjects, that as we find in ſacred 
ſtory, thatthe Jews ſerved God or Baal as their 
kings did, ſo profane hiſtory tells us, that 
Rome was watlike under Romulus, ſuperſtiti 


20, 21. of flock" of time. Nay, che king was, tious 
Ver. 18. that of deuten an only dulce bo under Numa, and ſo ſucceſſiy moulded i into 
read the law, but to write it too: A: -ths hich the diſpoſitions of her ſeveral princes; ſub- 

i I miſ remember n the learnedeſt jects, all the world over, bei apt to think 

of the-Rabbies tells us, that the (e indeed imitation a part of the duty of obedience; and 


o7, Rabbi God tſui KA with e- 
bs 5 ety) was hound to write it out 
Himiſtif, and chat, as 8 King. For though before 
ny pn ye, OS 
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of his oa et 
SEES 7 2 
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9 ad the and 
Ke wo tagging ords both 

ts ibs WAL the word 

z tne Z 

__- remarkable: This. book of the 


law hall not depar 
" meditate therein day and night, that thou 
1 o ſerve 7 * according to 2 ere 
e, thou ſbalt make thy way pr 

er ous, * — then bo 
i \was' a" a conqueror, and a 


2 king, and bad certainly no anfrequent diſtrac- 


common-wealths no rarities, and 
diftedneks of princes to the ſtudy of 


depart out of thy mouth, but thou 


t have ceſs. 
8 75 were ine leſs applicable and ęffectual 


erally but too ſenſible of the requiſire- 
neſs of their being like their into the bein 


liked by him, A ſtate, like Ne 


ſterious image, ſhould have the head of quay: [vey 
and the inferior members of a value NE 


the regal tionate to their vicinity. to thar - 


When once I ſhall ſee ſuch manarchies and 
ſee the ad- 


further the ulterior eam ce Tf that 
part of it, which once promiſed God's people, | 
that kings ſhould be its nur fing 5 1 5 Ia. xlix 
their queens its maibers ; expect 23: 
to ſee the ew elſewhere than 'in | 
dreams.” e not ine to be 
* a : « plaguc, "whoſe almoſt boundleſs power 
ed to do miſchief ; but 1 eſteem 


ul, Trojan and Conflantine were 
as 


ix great und publick ' bleflings, as Nero or 
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e ; Which makes them think'it too 
mean, and trivial an employment for one, that 
1 ind wiſe to counſel and con- 
verle with princes ; have'a vote or hand 
make fuch a noiſe in the world, and are the loud 
les talk and wonder, to 


of words and phraſes, "For my part, I am no 
enemy to the of ſtateſmen; I think their 
profeſſion as requiſite as others in a common- 


= 3 and ſhould 1 7 it 8 to 
them any part of a purchaſe” they pay 
dame for: ber N E 


their care and 


t "STYLE. of the Holy Seriptures. 


for 
SEES ES 
. » We 
Ee ſome © "our ſouls with 
Wir true bod, 3 dfe we ſhall 
never with holy Job, 


ſo little ſtudied theimprovements of quiet, as to 


think" my ſelf leſs obliged than others are to 


thoſe, whoſe watchings or protection affords 
itt or ſecures it to me. But after all this is 
faid, CANE . the world with his 
eyes, that is j id to bumble bim/alf (when 
he vouchſafes) ts bebold ' the - roo Ab are 
dont in hraven and in earth ; and to take mea- 


ie; fure of che dimenſions of things by the ſcale 


his word holds forth. Now in the eſteem of 
him, that hath made all things for himſelf, and 
of whom his ſpirit by his et truly ſays, 
that the nations are ds 4 


that all nations before bim (are) as nothing, 
and they are counted to him leſs than nothing and 
ſt employments are the 
ſtudy and glory of God. He created this vaſt 
fabrick of the world to manifeſt his wiſdom, 
power, and goodneſs 3 and in it created man, 
that it may have an intelligent ſpectator, and a 
reſident, whoſe rational admiration of ſo divine 
a ſtructure may accrue to the glory of the om- 
niſcient and almighty architect. And as he cre- 
ated the world to manifeſt ſome of his attributes, 
ſo doth he uphold and govern it to diſcloſe 
others of them. The revolution of monarchies, 
the fares of princes, and deſtinies of nations, 
are but illuſtrious inſtances and proclamations 
of his-providence. The whole earth once pe- 
riſhed by water, to ſignalize his juſtice on his 
enemies z and the whole world ſhall one day 
periſh by fire, to (exerciſe that former attribute 
and) ev his neſs to his children: for 
whom his faithfulneſs to his promiſes will 
oblige him to build a gloriouſer manſion for 
ſuch glorified reſidents. The angels, ſome of 


helm of kingdoms and of empires, and whoſe 13. 
| is fo that one of them could in 
t deſtroy a force, capable, if divided, 


one 


| to have made half a dozen formidable armies ; 2 Kings 
theſe glorious ſpirits, I ſay, whoſe nature ſo xix. 35. 


tranſcends ours, that the very devil cannot, 
without the aſſiſtance of virtue, deſpiſe the 
objects of our ambition by a ſuperiority of na- 
ture only; for all their high ves and 
employments, think the myfterics unfolded 
in ſcri 
deſire to look into; think not themſelves too 
eminent to be meſſengers and heralds, of which 12. 
fond mortals think themſelves too eminent to 


read ; and (being all miniſtring ſpirits ſent forth Heb. i.14. 


fo mivifter to them who ſhall be heirs of ſalvation;) 
diſdain not to think our inſtruction worth their 
concern, whilſt we diſdain a concern for our own 
inſtruction. Nay, the very Meſſias, whoſe ſtyle 


is king of ki 

not recorded to have ever read but once, did 
yet read the ſcripture, and think it worthy his 
expolitions and recommending z and well may 
any think that book worth the reading, that 
God himſelf thought worth enditing. When 
Moſes and Elias left their (local, not real) 
heaven, and a in glory to converſe with 
our transf Saviour on the mount; their 
diſcourſe was not of the government of king- 
doms, or the raiſing of armies for ſubverſion 
of empires; or of thoſe other _ 
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of a bucket, and Iſaiah x1, 
are counted as the ſmall duſt of the balance nay, 3, 17. 


whom the viſions of Daniel repreſent to us at the Dan. x. 


worthy their bowing as well as zeexu- 
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Phil. ii. 8. the excellency 
Rom, x. 25 of Gris Td 700 aſus} bis lord, in whom faith 
15. cometh by hearing, and that ROE Ferrets of the word 
of God; and addreſſes men to the ſcrip- 
r And 
our Saviour o fr to con- 
Lade 5 divine diſcourſes with that juſt epi- 
nema, he that bath ears 2 let him 
ar, but to teach us, that there is no employ- 
ment of our faculties, that more deſerves their 
utmoſt attention, than the ſcrutiny of divine 
truths. That which is pretended. to by this 
diſcourſe, is to impreſs this truth, that where 
God is allowed to be an intelligent and equal 
valuer of things, a man cannot have ſo great 
an employment, as to give him cauſe to think 
the ſtud of the ſcripture a mean one; ſince, 
vir. thus ſaith the Lord, Let nos the wiſe-man glory 
24. in bis wiſdom, neither let the mig by. man glory d 
in his might ; let not the rich man glory. in bis 
riches: but let him that glorieth, glory in this, 
that. be underſt andetb and knoweth. me. For 
ſute, if the knowledge of God be ſo glorious 
a thing, the ſtudy of that book, — 
that knowledge is 3 and where i it is 
molt refulgent, is not a deſpicable' employ- 
ment. Which ſure (to add — upon te by) 
it is ſomewhat, ipjuriouſly thought by 
who are ſo induſtrious and proud in profane 
hiſtories and other political — 8 to 
lor even gueſs at) thoſe intrigues, which, com- 
monly but tell us, by what crafty arts a knave 
couſened a fool. Nor (to mention this by the 
by) even in relation to his own. profeſſion, is 
the ſeripture unable to recompence 
of a Chriſtian ſtateſman; for to omit the (per 
too) extolling mention Machiavel = 
ſelf makes of Moſes amongſt the famouſeſt le- 
giſlators 3 the hiſtorical part of the bible being 
date by an omniſcient and unerring ſpixit, 
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N iam the 2 % — other hiſtories 
(for ons inſi on in other papers) are 

28. liable to great ſuſpicions in the judgment of 

of Reman- thoſe, that duly ponder the ſeveral narratives 

made often of the ſame tranſaction or event by 

ſeveral e and that the true ſecret 

of countels is fo cloſely locked up, or. ſo arti- 

ficially diſguiſed, that ay a intereſt enough 

to diſcern” (what , ſtateſmen mind and build 

on) the truth and. myſtery of affairs, one muſt 

be biaſſed and engaged enough to be ſhrewdly 

tempted to be a partial relator of them. But, 

Theophilus, I perceive ,I have ſlipped into too 

long a digreſſion; which yet I ,hope you will 

— as the effect of an indiſcreet, perhaps, 

t however a great concern for a perſon, to 

whom nature, education, and fortune have been 

ſo indulgent; that I cannot but look upon his 
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may be granted that ome, witty. men, who 
have read the ſcripture, e 5 
it, quarrelled with it; ſo it cannot be 
den, that many, perſons as eminent for wit 
as they, have, reading it, entertained a 
high venerarion for it. So that I ſee not, why 
the celebrations of thoſe wits, . f 
may not counter-balance the Se? 
thoſe, that cavil at it; eſpecially 1 we me 
that as to moſt of thaſe,, that are looked upon 
as the witty diſregarders of the ſcripture; ſcarce 
any thing, ſo much as the vanity and bold · 
neſs of owning that they e it, makes 
them (but under) be n 2 80 as 


BE 


* others, haye 
other wri 


the ſeripture; — how 1 a greater number 
of underſtanding and ſober men, that never 
publiſhed 8 12 eyinced the ſcripture's 
power over them, partly by 75 ſermons and 
other diſoourſes, publick and private; and 
partly by r to conform their lives 
to the dictates of it hich laſt clauſe I add, 
becauſe. you can ſcarce. make a better eſtimate 
of what power the ſcripture has upon * than 
by looking at What it is able bo, pats thee 
part with. For not to anticipate what we ſhall 
ere long have occaſion to mention, let us 
conſider, what numbers of —— aber 
moſt every our own, 
(as, degenerate. as it is) ) has pr doced, 9 2 
have been taught and prevaiſed with by the 
ſcripture, and conſiderations drawn thence, 
renounce all the greateſt ſinful pleaſures, 4 5 
embrace a courſe of life, that oftentimes ex- 
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or thither,,. „Nor ſhall [ farbeal 
it. the laſt pope. (Urban. the c1ghth) who, when 


againſt his Miſ- 


Nay, even in thoſe darker times, that 
ed the reformation, that excellent Ara- 
He honour both of 


nan „ Alpbonſus, 
His title bis times, in 11 of his comtem- 
plations and his t could, (as himſelf uſed 
do glocy) ſpare zime from ſtudles and his di- 


e 2 read the bible forty times with 

loffes on 1 it y being not, for all 
taken up with conternpl 

of, heaven, as to deny himſe leiſure to ſtudy 


in his book; that made it, the ways of. getting 
to mention here 


e he wanted not the of 

becoming temporal: and eccleſiaſtical! 

lord . 5 ity, 8 (as if ſhe were 

deſigned mY fill. Rus way or other, the 

— 50 ofthoſs, whom 1 * worſd's miſtreſs) doth, ſtill rule little leſs of 
bave been as well lovers of the — as the world upon the ory of religion, than ſhe 

rites among the other ſort of did before upon that of arms; in the midſt of 

Luke 1.5 Rong —rron u affaits, perhaps more diſtracting than buſicd 


„ upon whom dhe power of the p. 
dure has been almoſt as conſpicuous, as their 
ſtation among men. I will not mention that 
devout treaſurer of the Ætbiepian queen, who 
even upon the highway (whoſe length neither 
- (deferred nor tired his devotion) could not for- 


ſenſe he doubted; nor will Lurge any other in- 
rr 
by ſacred ſtory. And he 


| parts not 
only caſt upon him the higheſt em loyment of 
the worlds monarchy, and diſen - 
the ruins of it; but (what has ſcarce a precedent 
amongſt the very wiſeſt ſtateſmen) continued 
him in as much greatneſs, as ever he poſſeſſed 
under the eceſſor, under the ſucceſſor; 
and ſuch a ar too, as made his 
| 9 I will not, 
y, at preſent urge the examples extant inthe 
facred records of great men's ſtudidulacks of 
them, becauſe even ſecular and more recent 
hiſtories may inform us, that eyen in courts all 


men's eyes have not been ſo dazzled by the glit- 


tering yanities, that are wont to abound there, 
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as are paid 


1 think, 


moſt potentates, and honours almoſt as great 
to monarchs, could find room in a 
head crouded with affairs, enough to have di- 
ſtreſſed Machiavel, for. refleftions upon the 
ſcripture; ſome of whole rtions I have de- 
li heed. to read in the ome paraphraſes of 
Z handſome para 
his pious, muſe. Which I ſcruple not to ac- 
knowledge, becauſe that ee I did, which 
do not, look upon every one, that diffents 
me, as an enemy; yet I ſhould be apt 
that they can ſcarce love. virtue 
enough, that love it not in their very enemies; 
congruouſly. to which we find that e 
had ſtatues erected in Rome it ſelf; and though 
I were ſo uncharitable and ſo unexperienced as 
to a man, that holds an l 8 8 5 
have an ualities; yet upon a kind 
of e goo wail ich made David fo angry 
with him, that took away the poor man's ſingle 
lamb, the fewer commendable qualities I ſee 
in my adverſaries, the more ſcruple I would 
make to rob them any way of them. Nor hath 
that very ſex, that ſo often makes divertiſements 
of its employments, been altogether barren in 
titled votaries to the ſcripture. Not to men- 
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wiſe be (as Solomon tells us 


books of devotion; That if the words of the 
they art) like noi 

faſtened by the maſters of the aſſemblies, the ſelf- 
lame nail mult enter leſs or deeper, according 
r of the hahd that drives it in; 
and doubtleſs, any doctrine believed to come 


particular inſtructions, for which were given by 


God. himſelß and which, beſides the various 


number of flaming gems ſet in fine gold, and 
placed in a myſterious order, was ennobled by 
that Urim and Thyummim, wherein God vouch- 
ſafed to reveal himſelf to mortals, and was a- 


from God, in the ſame terms it is delivered to dorned with fo much cunning work in gold, 


us, is like to be entertained with a deeper and 


obſequiouſer reſpect ; concurrently whereunto, 


the e, ro ſet forth the Theſſalonians re- 
| Theſf eeptiom of the goſpel, ſays, bat they received 


ll. 13, 
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it not as tbe word of men, but (ar it is in-truth) 


the word of God. After which, it is no won- 
der-he-could-immediately ſubjoin, that it did 
alſo effettually work in them that believed. And 


though it be very true, that the foreiguneſs and 
obſcurity of ſome texts will require; as well as 


the teeming richneſs of others will bear, their 
being alledged in words much more numerous 
than thoſe,” whoſe involved or contracted ſenſes 
they are to difplay ; yet is it alſo as true, that 
men do not unfrequently miſtake themſelves in 
thinking to deliver the Holy Ghoſt's concep- 
tions in fitter terms than his own, the proper 
preciſe expreſſions of ſcripture being oftentimes 
jo pathetical and finewy, that he, that ſtretches 
thern, enervates them; and'paraphraſes, though 
handſome,” do as much wrong them, as a mix- 
ture of friver,” though no ignoble metal, does 
wrong an ingot 6 { gold. And though ſome 


texts like pearls loſe indeed of their beauty, 
but operate, and are adminiſtered more ſuc- 
ceſsfully beaten to powder, or with other cor- 


dial ingredients made up into a confection; yet 
divers facred expreſſions do like'diathonds loſe 
both their ſparkling luſtre,” and engraving fa- 
culty, when ground to duſt, and loſe mote in 
their entireneſs and form than ean be recom- 
penſed by any addition. And truly, as to my 
own particular, no book of devotion doth con- 


ſtantſy affect me ſo powerfully'as the bible. 
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that the contrivance and workmanſhip lent a 
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poet's deſcription of the man he attributes a 


ceps. 
to find in the inſpired 


bleſſedneſs to, that his Chaphatz is in the law palm i. 2. 


of the Lord, and in his law will he meditate day 
end ug. Far the word other tranſlations 
render voluntas & ftudium, ours Engliſhes de- 
light; and indeed the Hebrew X N will bear 
bath ſenſes, and ſeems there emphatically to 


fignify a ſtudy repleniſhed with ſo much Je” 


light to the devout and intelligent proſecutors 
of it, that, like the hallelujahs of the bleſſeſs, it 
is at once à duty and à pleaſure, an exerciſe 
and a recompence of piety. 
God's bleſſing upon the devout Chriſtian's 
ſtudy of that book do (according to the Plal-' 


And indeed, if 


miſt's prayer) open his eyes to diſcern the Mess Peel ir. 


Niplaoy, hidden wonders contained in it; hey. 


ſhould, in imitation of him that in the ſame 


Pſalm ſays of his God, Þ rejoice ut thy word, as Verſ. 162. 


one that findeth great ſpoil, be as ſatisfied as na- 


vigators, that diſcover unknown countries. And 
I muſt confeſs, that when ſometimes; with the 
Apoſtles in the mount, I contemplate Moſes. 
and Elias talking with Chriſt, I mean the law 


and prophers fymphonizing with the goſpel, I 


cannot but (reſemblingly' tranſported with a 


like mot ive) exclaim with Peter, it is good fe * Nat. xvii. 


me to be'berey and ceaſe to think the Pſalmitt 4. 


an hyperboliſt, for comparing the. tranſcen- 


dent ſweetneſs of God's word to that inferior Pla]. exix. 


one of heney, wich is like it in nothinguoz. 
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bal amid gd: 07 navi den olga? 119 


Materia 


5 


N 

7 gs 1 7 
«wrought | [as that k 
' 2 TW mo 


n one” Med. bit! 
DES 


Re s her Ader Zh 


«1 ODA; | 


yer 1 hope . ur 
pag Bur of the eaten or, N 


Nn 


3 A 3 ex 


n * 2&1 ay 


Mau ian ſup har opus N. . 10. VEE 6 
| han thr rd neof the Pat where he 


OT 


312 Bf 


1514 31 7 


beg» 19! n aten lo 17 N . . 5 18 t TW ++ 144 viding: N. + 


"I _— A ——— 
a — UT — — ? 
Dre 


Fo iin rr Rt” 7 wy * hoy 1 51-5 R739 © £0 eise NN 
l nd 17 Nu 05 cas eg NH, Mi 
— n any bat iu I. 0 . a e, 

#2 IK £21081 4 1 een wht — NN "in AW, WH 24a 0, * 


L if Ht 


* e WWW enen WC, 


R EF 
ac. 


* 


i * rt 10 b vun A P N een 


Ni 37 mn Dy NIH {An inc bs Arft! 
. 


J 
9 
"2 3 


N ws TY Sa is it mt {317 3 i os * 
OT CP 29+ £8 bevy Aveo © Whereto is premiſed | g 5 ' £0] 
4. 329269 eee e Ra WW vot 


„ N 1 "y 


uovenrs. 
; mw b NV f . * I. 


; art of * 154 «ITY tz. g 


144 17 
1 


EVERAL SUBJECTS 


A DISCOURSE + about fuch kind of 


60433 30th e 7 


I 3 Di 
Werne 


* 


- C7 


F v n 


” 


1 inn TIT 


tur, cum diving: r 
ö ——— 


. a alutare avke Gum i e. 
Omnibus rehus, fre ſormanidas aliquid — IE imus per 2 


1 ** 9 «8143 þ 2 


6 SOPHRONIA. 


w- | E 
4 


li 
F 


| 


8 E. 
T 


to the ſume lady in the ad ſection of the following . 


5 1 a , 
14 we — — : F 


pic 
the Ac at: re- 


, that 
ate) had fewer faults, 
than I can 


theyre early ſore of me. wa | 
| 22 dear Sophronia, that 1 = 


N ſince that 


implies an urgency 
highly 4 


_ 


age 

ty for thoſe celebrated 
ladies, who, by their triumphant eloquence, 
ennobled the people of Rome, and taught theit 
children to ſway thoſe rulers of the world. 
Bur when 1 can plead, that not only your 
commands, but even your importunity ingaged 
me (though not to the addreſs, yet) to the 
ps tion of theſe papers 3 I may reaſonably 
pe, that among thoſe many conſiderable 
rſons, to whom your attainments are not un- 
n, not only my dedication will be excuſed, 


but even book, will not be ſo 
e eee 
Bor I dare not fo fruitful a ſub. 


je, for fear of offending your modeſty ; ſince 
that predominant virtue gives you fo great an 
undervaluation for all your other qualities, 
that it is as much your cuſtom to look even 
upon ſmall praiſes as flatteries, as it is your 
prerogative to keep great ones from being fo. 
And I ſhould therefore have omitred that 
little irfelf, which 1 have faid, if, on this oc- 
calion, my intereſt did not as well oblige me, 
as the known truth warrant me, ſo to conſider 
your modeſty, as not to be injurious 
to other excellencies; ſince the reader's 
knowledge of theſe (if he be not a ſtranger to 
you) will promiſe me this advantage, that 
divers of the criticks themſelves will chuſe ra- 
ther to abſolve my writings, than condemn 
your judgment; and that at leaſt the devour, 
to whom your practice has afforded fo many 
other examples, will be ſcrupulous to be more 


pape N 
e ee eee, bene 


icitous to manifeſt the greatneſs of 


2 * . ' 8 
1 * : 0 
The \ Epiſtle Dedicatory. 
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ſeyere to theſe papers, than a perſon, in whom, 


excepting the eloquent ones z) and will imitate 
her, in conſidering, that this book pretends to 
1 chern thoughts, rather than wards; and 
n ſupporting, for the ſake of the defign; rhe 
manner, in which it is proſecured. © = * 
© An. certainly, my lady R's a on 
is a happineſt, which divers forty of conſidera» 
tions Au as advantageous as welcome 
to me. 


21 rf any of theſe thonghts do (which 


hope) derive” it from your 
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juſtier, that great meaſure of eſteem yo do 


not only merit, but poſſeſs, may both aſſure 
them of a general one, and much contribpre 
to procure it ther. — +) modes owe 
your approbatien (as I fear do) to 

partiality ; fince that muſt not De ſmall, de 
able to pervert ſuch a judgment, this it ſelf 
will prove an evidence of the bleſſing of your 
affeftion ; which is a felicity, chat l you 


to value above all the praiſes I can 


by a- folemn-charaQter of you, to 
juſtify what I have been faying ; for, though 
to write a dedicatory epiſtle, without a pane- 
gynick, be grown of late very unfaſhionable ; 
yet ſince it is as much ſo, to take the praiſes 

to be profuſely given in ſuch letters for 
meaſures of any thing but the writer's wit, I 
muſt rather reſerve che acknowledgments I 


owe your merit and your favours, to ſome 
occaſion, 'where they may not be liable to paſs 
for a paid to cuſtom, not a debt dueto 
you, uſpicion upon the 


d 

fincerity of our friendſhip, by endeavouring 
o expreſs my affection and eſteem in a dedi- 
* letter z and by chuſing to profeſs, upon 
an ocraſion where cuſtom allows men to ſay 
do not think, ſo great and real a 


upon the 


ture it elf, 
dy rm My deareſt Siſter, | 
Your moſt affeionate, 
ſh and moſt farhful Servant, 
296 tw be N 
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the occurrences that mall. hap- 


1.0, their 
pen, e der da a. kei 


ſhort z it will of 


tar ae noe of 


the compleating of the number, / to. inſert here 
and there ſome of a much freſher date, among 
thoſe that were made (as forme know, what Un 
read them). ſixteen. ae ventoen years 
be other daa 
e 1 
ND ys e 'oatures 0 

ſubjects required, . 

ſame of theny ſhould be far onger,than others 
And as my want of leiſure, and ſometimes. of 
di to write, induced . me to make 
ſome of my conſiderations but ſhort; ſo I 
thought fit to let them paſs for their ſakes, to 
whom, for want of time or ſxill, the brevity 
of hole may F 1 


11 


them out, and have ſubſtituted in their places 
ſore, others, that lie by me, leſs liable to con- 
tempt. But 1. .confels, - "i did not think my 
ſelf obliged to publiſh no meditations, but t 

eaſt cenſurable; ones that L. had made; and dia 
vers of thoſe , intimated i in the. objection were 


e when I was prev ith 
Ly nt ele looſe Fel ag ade 


For then, d it chis treatiſe for the ben 

of the generality df devout readers, I re] 
it not amiſs, amongſt divers reflections, och 
as moſt of the ſecond, and of the fourth ſec- 
tions) more ſuited to thoſe peruſers that are 
either of the more intelli gent ſort, or good 
proficients already, to inſert ſome few me- 


— 


ditations, of a more familiar ſort, and eaſier 

to be lighted on; to keep thoſe from bein 

diſcouraged from trying to make —— 

reflections, who may chance to have — 

barrenner fancies, or more unpractiſed 

than even I had then. And thoſe (perha 5 
E * 


* 


= a — 


As Introductory Preface. 


ho, without ſuch eaſily imitable examples, 


would not be invited to make occaſional me- 
ditations, , by the practice of compoſing 
them, grow ſuch proficients in the art, as to 
k ſorne, that deſpiſe ſuch humble be- 

Bur as I ſend abroad theſe papers without 
the author's name, that I may have the greater 
opportunity to hear other men's opinions of 
compl 


and the leſs ' temptation to wave the 
plying with thoſe that ſhall ſeem rea- 
ſonable z ſo if I ſhall find, that ſuch b. 
as I eſteem competent judges in an affair o 
this nature, ſhall think, that thoſe reflections, 
wherein I have complied m_ — weaker ſort 
of peruſers, may be better „than I in- 
ſerted ; I can eaſily repair Tie fault- in the 
next edition, (if theſe trifles ſhall be thought 
worthy of another.) In the mean time, I pre. 
ſame, that thoſe devout readers, who may be 
concerned in this matter, will take it kindly; 
that I have, for their ſakes, adventured to treat 
of ſubjects too mean and barren to furniſh me 
with almoſt any thing conſiderable, ſave the 
mities of RT how low I can 
ſtoop to gratify ſuch perſons. 2 
F Know 7 is 1 0 thing, that I have 
ventured to put ſome occaſional reflections into 
dialogues. But the reader will be leſs ſtartled 
at my deviating in this, and other things, 
from biſhop HalPs way of writing occaſional 
meditations, if I acknowledge, that not to pe 
2 or biaſs my fancy, I purpoſely (till of 
) forbad my ſelf the peruſing of that elo- 
t prelate*s devout reflections. Which in- 
timation being premiſed, I ſhall ſubjoin, that 
when I wrote for my own divertiſement, I 
ſometimes took 1 to imagine two or 
three of my friends to be preſent with me at 
the occaſion, that ſet my thoughts on work, 
and to make them diſcourſe; as I fancied per- 
ſons, of their breeding and tempers, would 
talk to one another on ſuch an occaſion. And 
one of theſe, whom I call Zuſebius, being a 
Doctor of divinity ; two others ( Eugenius and 
Genorio) being travellers and fine gentlemen ; 
and the fourth, (whom I name Lindamor) be- 
ing a learned youth, both well born and well 
bred ; I was apt to think, that ſome of their 
conferences might be allowed to paſs among 
the other papers ; both beeauſe novelty, and 
variety, are wont to be not unwelcome things, 
and becauſe this way of writing allows a ſcope 
for diverſity of opinions, for debates, and for 
replies, which moſt commonly would be im- 
proper, where only a ſingle ſpeaker is intro- 
duced. Not to add, that poſſibly if this way 


of writing ſhall be liked and practiſed by 


ſome famed and happier pen, that were able 
to credit and improve it; it may afford uſe- 
ful patterns of an inſtructive and not unpleaſant 


converſation: and ſuch reflections, being of 


the nature of ſhort and occaſional eſſays, may 
afford men the ities of ſaying the 
handſomeſt things they know, on ſeveral ſub- 
jects, without ſaying. any thing elſe of them, 
or filling above a ſheet, or r a ſide of 
paper at a time. And the liberty, that this wa 

of FEY ſpeakers allows, brings with 

.V or, II. 


* 
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it a conveniency;, which it is iriore eaſy for aft 
intelligent reader to conjecture at, than it 
were diſcreet” for the writer to: mention ex- 


ANOTHER 1 ＋ will probably be taken 
notice of in the following papers, where the 
ſecond and fourth ſections, by far the 
longeſt in the Whole book, are intirely taken 
up; the formet᷑ only by medications on accidents 
relating to an ague that once afflicted me; an 
the latter by thoſe, that occutred to fotne 
anglers by the river ſide. But for this matter, 
I preſume, it will not be difficult ro apologize. 
For having obſerved men to be inclinable, 
either openly to object, or at leaſt tacitly to 
ſuſpect, that in occaſional meditations, that 


may hold true, which is (perchance not alto- 


gether undeſervedly)' ſaid of epigrams, that in 
moſt of them the conceits were not ſuggeſted 
by the ſubjects, but ſubjefts were prerended, 
to which the conceits miglit be accommo- 
dated ; I thought, that to manif-ſt, that (at 
leaſt, ſome) writers of this kind of compoſures 
need not have recourſe to the ſuſpected arti- 
fice, the fitteſt way I could take was, by put- 
ang together, what the accidents of my ague, 


of my angling journey, had ſuggeſted to 


me, to ſhew, that it is very poſſible for a perſon, 
that pretends not to a very pregnant fancy, to 
diſcourſe by way of reflection upon the feverat- 
circumſtances, that ſhall ha to occur to his 
conſideration, though one ſubject ſhould re- 
vire above fifteen differing meditations, and 
the other above twenty. Not to add, that it 
_ rather wearineſs and deſign, than want of 
ghts upon other paſſages relating to the 
ſame ſubjects, that kept me from — the 
number of thoſe reflections. * 
As for the ſimilitude, though ſome would 
make me hope, that they will be at leaſt excuſed; 
and though it were perhaps no great 1 
for one, that does aſſiduouſly enough converſe 
with the works of nature and the productions 
of art, to think he has the means of furniſhing 
himſelf with pretty ſtore and variety of com- 
pariſons : yet for all this, I am not willing to 
quit my pretenſions to a ſhare in the wonted 
effects of that common equity, which forbids to 
exact too accurate a likeneſs in the making of 


compariſons, which orators confeſs ought to 


be judged with indulgence, and without ex- 
acting a conformity in other attributes betwixt 
the things compared, provided there be a 
competent likeneſs in reference to the parti- 
cular, wherein the collation or parallel is 
made. | 

Ax if I have; on ſome occaſions, proſe- 
cated the refemblance through all the particu- 
larities, wherein the parallel could be made to 
hold, more fully . and nicely than is uſual in 
ordinary compariſons ; and if in fo doing I 
may have at any time a little ſtrained the ſimi- 


litude, the better to accommodate it to my pre- 


ſent theme, and deſign ; I have this to repre- 
ſent, that to diſplay reſemblances to the full, 
and inſiſt on their particular cireumſtances, 1s 
oftentimes no more than the nature of theſe 
compoſures does allow, if not require; and 


that, on ſuch occaſions, to ſtretch the parallel 


O oO 


141 


. 
1 
N 
1 
0 
g 
1 


4 breed Preface 


as far as ĩt | meagre Sibyls-. 

ware gu e 8 e e 
not 1 1 5 oh SE than 2 

1 ba] fared wit m des v ch 


dozen. ordinary. pictures of the ſpring, 

88 
2e face, which repreſents | 

. ſeaſon, have as gaudy colours 1 | 
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Aud poſſibly there will þe s found other rea- 
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thoughts, that were written down, when, L had. one's ſelf, on differing. occaſigns;, and; I 
725 yet attained m my 19%'or 20% year, when been taught, and; willingly acknowledge, prey 
might be allowe to eee . to em- all themes are not ſo well, capable. of: that 
loy, but ſerine 89 Ama my — —. character, which they, call ſublime ; and that, 
oper that the ſame youth, that « hab. IP: rund . the nature; and. dignity. af the. 
tation to write them, may prove — 2 ſujects that one treats of, manner uf hand- 
PIT WEL a4 ray. for —— em ling them ought to he varied. if L were 
e e 2 de hls bo innit 8s well n 2 ar * ht rg · 
young gentle readers, to Pen-06;, nl: that, norujrbſtanding, daa. 
1 8 ſo 1 find, that ſome of en the artiſts themſelyes do not ſo per- 
Adem, I am willing to pleaſure, do as feRly agree. about, the defining of theſe mat- 
little diſlike that luxuriant way of writing now, 2. and the grand rule about. theſe characters 
of qa; chen; as youths ang ladies oftentimes bei £4 only. that the. laws of. decarum (or, as. 
tener reliſh. muſk dan wine. the French call. it, bjex-/eazce). be.not. violated; 
I Know too, that there, may be. fond, —4 inthe eſtimate of that decorum, I. ſec no. great 
ſame of thoſe protaſes, divers reaſon to confine my ſelf to. the magiſterial 
—.— ore ty ptions, (that . a G of either, ancient or ſaholaſtick writers. - 
py. which to ſome readers will For, living in this, age, and-inithis part of che. 
ngt 1 fon ble d. gaudy enough. But to . where wg ate, not like to have thoſe.. 
ſoch peruſerz 3 may, be repreſented, that a., for readers, that died hefate we. were born, I: 
ſyiableneſs, to the theme, how. mean ſoever it ſee.not, why. * gs of decarum 
be. may very well, as a piece of decoruin, be. by the, examples. and ces af; thoſe au: 
allowed to a writer, and i in few caſes more than thors, of our on times — 2 whoſe - 
in point , of deſcriptions ; 1 4 and that theſe being a are a eſteemed. by judicious 
lours) for the imagination, W will ap- „* certainly, in the judging. of. What i is 
prove thoſg moſt, that produce in the mind. decent on. paxtie occaſions, we muſt as well 
not the fineſt. ideas, but the likeſt ; as a cri- conſider, who it ,is that. is, — as _ 
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chough 4 ir-be.jmproper er de what thoſ have 
done, that have unadviſedly made ſhepherds 
and ee 
Rors Of di iry e yet when the writer either 
ſpeaks higaſdf, or introduces any, whom he 
Re — perſons ; they may be 

ordinary and mean, 


. 
tk of them inſo noble and lofty a ſtrain, 


would think he were ſpeaking of an army of 
Moors; and when he gives an account 
bees, his expreſſions about their ommon- wealth 
would ſcarce miſbecome the majeſty of that 
Rome. Such paſſages do, notwithſtanding the 
great diſparity of themes, make the ſtyle of 
his Georgicks-, as well noble (if not ſtrictly 
heorick) as that of his Æneids ; and when he 
writes of ants and flies, he date in a ſtrain 
worthy of the ſame pen, that fo loftily deſctibes 
the deſtruction of Tray, and the adventures of 


may not except againſt the authority of ſome 
jejune writes, that taking upon them to pre- 
ſcribe — — make ſo age them 

recepts negative, one- may em 
— — fa much by kill, as envy; which 
makes ſuch aſſuming law-givers miſtake the 
impotence of a barren faney for the fkilfulneſs 
of a critical! judgment. and {valuing only the 


ideas they think they. can reach) condemn what- 
ever they deſpair;to-imirate: And, from thoſe, 
that would be thought to cenſure the moderns, 


mem — > be rr orators, Nag an 
Lacrates, have ſometimes done befort me. But 
a juſt: debate of the nules of eſtimating the de» 
cency would take-up; ſo; much room, as muſt 
make it improper. for this place; where: all I 
— the is, that though when one treats 
af various ſubjects, ſomewhat differing ſtyles 
atę indeed to be accommodated; to them ; yet 
this-is to be ſo done, as ſtill to preſerve a cer- 
5 
may be: ſometimes en vbject to 
—— ſtyle, but without ever being ob- 
to employ an abject one; though in- 
deed in ſome caſes he may be allowed to ſtoop 
below what he is bound to, and forbear ſoar- 
ing, as well as avoid creeping. Nor am I, 
—— much concerned to inſiſt here 
che ſubject. 15 I; juſt; now declined to debate. 
For if-I-miſ-remember not; Cicero himſelf, as 


* ſugceeding otatots, allow in Fi - 


and ſome of 


„notice of theſe two things: 


when he mentions multitudes of ants, one upon 


vers caſes to ſhift charactets, even in the ſame 
diſcourſe, according to the differing particu- 
lars, that to fall under conſideration; 
add this reaſon, that hence 
there will ariſe variety, which is wont to be a 
welcome thing. And to apply this to the oc- 
caſional reflections, that may be concerned in 

this debate, I muſt defire the reader to = 
the ont, that 
though; the thing it ſelf, which ſets a man's 


thoughts at work, may be but mean in other 


regards, yet that, which the reflector pitches 
to conſider, may be of another nature; 
as though the glow- worm, which afforded me 


of the IV, reflection of the V ſection, be but 


a ſmall and contemptible inſect, yet the light, 
which ſhines in his tail, and which makes the 
chief theme of the meditati on, is a noble and 
heavenly quality, and might have juſtified the 
2 many things ſaid of it, for which the 

Wg 5 would have "prom the moſt 
jon other particular I meant to t 
at, is, — war eh ag when the — 
formet part of a reflection, is ſpent upon con- 
ſidering ſome mean and trivial ſubject, the apo- 
doſis, or reddition, contains ſuch an appli- 
cation of what one was taking notice of in the 
ſubject, that the thing pointed at may be 
ſome important moral inſttuction, or perhaps 
ſome theological myſtery ; and — 
may require and juſtify another than the od 
mer humble ſtyle, and admit all the quickneſs 
of expreſſion and the richeſt ornaments, that be- 
long to thoſe two higher characters, which rhe- 
toricians call the ſubtil, and the magnificent. 
But if 1 ſhould now and then deviate from 
bounds, which, not being conſpicuous, it is 
difficult never to ſurve from, I have this pe- 
culiar apol apology to make for ſuch aberrations 
that writing for the moſt part of themes wholly 
new, and untreated. of by others, I muſt needs 
want the aſſiſtance of examples to regulate or 
authorize my expreſſibns ; about which I need 
not be yet very ſollicitous, if I may truſt a 
learned and applauded-writer (whoſe cenſure I 
deſired), that is both- able to judge ſkilfully, 
and wont to judge. freely. 

TRESE t I have the more carefully in- 
ſiſted on, becauſe I would not have thoſe in- 
genious perſons, that may chance to caſt their 
eyes on theſe papers, to be tempted by any 
imperfections of mine, to think otherwiſe of 
occaſional meditations, than that though there 
be ſome, yet there are not very many, of 
their themes ſo low and contemptible, but 
they are capable of affording reflections of an- 
other nature to them, that are dextrous in 
making application of thin And I would 
not have ſuch diſcouraged m hoping to find 
in many themes, that ſeem deſpicable at firſt 
ſight, ſome hint or other, that may give thoſe, 
that have wit or eloquence, ity enough 
to diſplay thoſe qualities. For as there is a 


great difference betwixt ſuch writers, and 


common ones; ſo it is very material by what 
pens the ſubject is treated of ; and extraordi- 
nary perſons, in eſtimatin what they are like 
to perform, muſt not only conſider the un- 
promiſing nature of their ſubject, but the acti- 


** 
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dering 
= 


diamonds: 


10 l forborn (though 


allowable conſiderations) I have forborn to pub- 


Au" 
vity of their own. fancy, and the p of 
their own wit. For though the ſtars cannot, 
the luminaries can, clothe the light and wan- 
of the air with the colour of 


the 
roſes z and the ſun, by his 


roving beams, 
parkle, and fubies 
* 


his action 


* thu thi followihg * 


to ſuch perſons the leſſer temptations to 


value and miſ. judge of this kind of eompoſares 
I am firſt to Sc the reader, that they are 


e of ſo much greater than the 


ca variety, 
following treatiſe preſents, that beſides the 
vaſt multitudes of particulars unmentioned in 


it, that may be added under thoſe heads, 
to which the enſuing meditations are referred, 
there are ſeveral diſtinct ſorts or kinds of occa- 


ſional thoughts, (ſuch as thoſe, that are made 
vpon texts of ſcripture, or relate to teſs fami- 


liar points of divinity, or other learning, or 
contain hiſtorical applications, c.) upon 
which I have, out of haſte, and other reaſons, 
not to write, yet) 
reflections. wy in the next place, 
I muſt — frankly acknowledge, that many 
of the enſuing reflections are ſo r from being 
the beſt, that even no better a pen than mine 


could make, that they are much inferior to di- 


vers, that I have already made; though (for 


liſh them. And I muſt confeſs, that I am 


more beholden to my occaſional refleCtions, 


than they are to me. For, whereas they have 
furniſhed me with divers of the thoughts, 
which have been the favourableſt eritertained 
by the readers of my other books of devotion; 
I did much impoveriſh'theſe papers, that pro- 


feſſedly contain my - occaſional reflections, by 
not only leaving, but taking 


out of them ſe- 
veral things, which were the moſt likely to 
have recommended them that I might ac- 
commodate other writings, for which I had a 
greater kindneſs or concern, 


As for the Diſcourſe of Occaſional Refleftions, X 


all that I ſhall ſay of it, is, that conſidering 
how early I attempted that ſubject, and that l 
was fain to repair, as well as I could, the un- 
ſeaſonable "mils of divers papers belonging to 
it, when I diſpatched it to the preſs ; conſider- 
ing theſe 3 (I fay) Ideſpair not, but that it 
wil be thought, that I have not faid nothing 
in favour of 7 a ſubject that hitherto had fo _ 
faid to recommend it, that even the eloquen 


jn the — _— *, employing but ſome lines, = 


latter part pon the praiſe and utility of it, (which 
2 25 nts but in very general terms) left 
of the me to find out, by my own thoughts and ex- 
whole a- 8 the various conſiderations, by which 
ment; net have endeavoured to diſplay the uſefulneſs of 

the way of thinking I would invite to. Which 


of this 


I have further manifeſted, by applying to that 
ſcope divers paſſages of ſcripture, (which the 
reader muſt therefore not wonder, if he do 
not now meet with) as texts, that either by 
363 or upon other accounts, be- 


\ 


Tmredublory Preface, 


pierc- 
Len make | 
method, and divers examples of it, are ſet 


thoſe that now come abroad z yet my occaſions 


long 1d what 1 have-written about the method 
of "making occaſional reflection. a 
Ir is we, the diſcourſe may ſem ſortewhat 
incompleat, becauſe of the omiſſion of this way, 
that is more than once mentioned in it. 
Bur though the looſe papers, wherein that 


down, were lying by me, when I "tacked up 


eaſily Prerailed with me to continue to ſuppreis 
them. For though I did not much ſeruple to 
comply wich my haſte, and avocations,” by 
under- forbearing to ſwell a book, whoſe'bulk already 
much exceeded my intention; becauſe that, 
as the that now a * were extorted 
os nan Shree > I was not fond of 
expoſing had an expedient to k 
back: but chat Tn e obſerve, 
firſt, whether the reception, that the following 
meditations will find, will make me and others 
think it worth while to have the ways pub- 
liſhed, that I-was wont to uſe in making them, 

- I Hap almoſt forgot to intimate, that ſome 
urgent avocations having obliged me to ſend 


the following treatiſe to the without read- 
ing it over my ſelf, I now find, that my haſte 
pr ue men tr tr logy tothoſe readers, 

that to the 

— — wn «ory 


quoted in the margin. For yrs books of 
— or of controverſial diviniey, I confeſs 
have often obſerved a margin, ſtuffed with a 
— of citations, to contain divers ſo un. 
concluding, if not impertinent, that the num 
ber does better ſhew*the author's memory than 
his judgment; yet in books of devotion, I am 
not much averſe from complying with the ge- 
nerality of readers, who expect to be informed 
by the margin, where they may find thoſe ſto- 
ries, and expreſſions, which their being bor- 
rowed from an inſpired book, make more ope- 
rative and emphatical. But I muſt on this oc- 
_— further intimate, that as to thoſe citations 
paſſages of ſcri wherein I may ſeem to 
— miſ-recited the words of the text though 
as to ſome of them, that were ſet down —— I 
had not a bible or concordance at hand, 
memory may have deceived me as to the 
(which 1s no more than 3 to 
the fathers themſelves in the like and is a 
venial fault, where dogmatical or polemical 
divinity are not concerned) yet oftentimes my 
variations from the Engliſh Lan Parents made 
on purpoſe. . For having had the curioſity -to 
get my ſelf inſtructed, as well by Jews as 
Chriſtians, in the eaſtern tongues (eſſ 
the Hebrew, I thought I need not ſtriftly con- 
fine my ſelf to the words of our ' tranſlators, 
whenever I could render the meaning of a text 
in ſuch terms as to me ſeemed or ex- 
prſive z or, without injuring the ſenſe of the 
ebrew or the Greek, could better accommo- 
date my preſent ny | 
Now whereas ſome may think, that in this 
preface I employ excuſes, that ſeem (ſome-of 
them) not to with one another; I de- 
ſire it may be conſidered, that the meditations 
they relate to, not only written upon dit- - 
fering ſubjects, but (which is more) _ 
or 


B 


for very differing uſes (ſore of thoſe diſoourſes 
being intended to invite the more 
and entourage 
-readers,” arid; others, : to entettain proficients) 
—* — dk , by every 9%. 
(and, perchance, ſeemingly repugnant 
foe Aircrew an account of fuch'differ- 
ways of writing them, — anc 
and my ſcope, required. 
T+ Bor . it ſhould fare with 4 
it has done on other occaſions, on which my 
friends have accuſed me, of. framing, mort ob- 
jections againſt my ſelf; than were afterwards 
made: againſt me by my readers? I dare not 
ſay itis/impoſſible, but that this may prove the 
caſe . But if it do ſo, I ſhall not yet think my 
ſelf to have a miſſed my aim in what 
I have hitherto repreſented. For I have men- 
— lars, and diſcourſed the 
1 that if — 
needful logies for my reflections, may 
verve ufdficd Cocilicanintbasi feeithieF, whom I 
— invite to exerciſe. their pens in ſome ſuch 
way of writing; divers of whom will 
be to venture 


upon making 

comp „ when they find excuſes for divers 
of thoſe that are the moſt likely to be 
thought to blemiſh ſuch eſſays, (or diſhearten 

from attempting them) to be drawn 
up to their hands. But as for my own. 
particular, if I could make none of the apolo- 
gies now inſiſted on for the imperfections i =, 
putable to this treatiſe ; yet I ſhould not be de 
ſtitute of a very 1 _— for the 22 


of it. For dryers ＋ * 
more jpartiality — Fic 
unden © 2 [For — Ibo tank 


' wiſhed, having as ſollicited the publication 


of thoſe they had in their hands, were — gal 


fo reſolved to effect it, that, in ſpite of the 
promiſes I at length w_ my to whine 
with their deſires, when 

was then abotit ſhould' ; 21% was 
fain to make uſe of a wipe — to hinder 
for a while at the Stationers hall the publica- 
tion of divers papers, that I had not 2 

as read over. 

Bur I confeſs I take notice of theſe paſſages, 
rather to excuſe thoſe i ions, which 
haſte may have occaſioned in theſe immature 


kak » lag than to. apologize for writing on 
1 For 3 * Ae e that 


Siſooarſe 
ptemiſed to thoſe that follow z 22 
hope the forme part of this book will 


not noE. alone be cheriſhed: e medie- 
upon the account of thoſe, which every 


prince Chriſtian makes for himſelf, but by the 

— alſo of thoſe, which he finds made by o- 

thers, or intends for tham. 2 2828 

pious reflections are making, 

to — gear bam e AK 
OL 


2 er 1 Gn. 


the more deſpondent fort of others, do xevive the memory of, thuſe 8000 


gs Which they 
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c we 

but / eep 

Ir 100 vole - 
We not! 


thoughts that: were: ſuggeſted by them. 8 75 toge- 
that hen diligence. and profic — he ©"; _ 
practice of our Meletericks.. ſhall haye # 1333 
plied us ith religious, and — A refl , Hall 
ons, upon the moſt obvious works, of . in kis Gre. 
and the moſt familiar occurrences. of human“. 
life, devout perſons. will have the. adyantage 
to live almoſt ſurroynded either with inſtruc- 
tors, or remembrancers. And when. they want 
{kill, or are indiſpoſed to extract ſpiri tual thin 
out of earthly ones, they may, without K. 
ing their inyention, be furniſhed with good 
thoughts, upon many, objects, by their me- 
mory. For (as 1 elſe where more fully declare, 
thoſe truths and nations, that, are dreſſed up in 
apt ſimĩlitudes, pertinently applicd, are wont 
to make durable impreſſions on that ſaculty ; 
inſomuch that though I am far from 8 
any of the reflectipns to he qt with in the follow- 
ing treatiſe, to be made of at mature yet ſuch 
as they are, divers confiderable perſons of dif- 
fering ages and ſeves have been pleaſed to fa 
(which is an advantage may richly recompen 
more trouble than thoſe, writings coſt me) that 
they ſcarce ever ſee ſuch or ſuch particular 
things, on which J have written reflections, with- 
out remembering both thoſe thoughts, and their 
author, So that they, who have ſo eaſily at- 
tainable things, as happier pens than mine, in 
ſetting down occaſional meditations, may have 
the ſatisfaction of making almoſt the whole 
orld a t * Conclave emonicum, and a * So they 
I fo ſh e Fo they ſeryi eryice of cal! a cer 
piety and. vi and; may moſt under every een. 
creature and occurrence lay an ambuſcade a- furniſhed 
oft fin and idleneſs. with pic 
Nox is this indirect way of inſtructing men, tres, or e- 
unlawful for a Chriſtian, or unworthy of him. pr pres. 
For in the. ſpiritbal backer, our adver- whereby to 
ſary is the old ferpent, gems are as law- help the 
ful as expedient ; and 1 at gets the victory, . 
whether or no he wins reputation by the man- 
ner, is ſure to obtain (a greater recompenſe) 
glory, by the ſucceſs. A teacher is not obliged 
to imitate Alexander, who, upon a diſputable 
punctilio of gallantry, that was neither wiſe nor 
charitable, refuſed to ſteal a victory. For the 
prophet Nathen ſcrupled not to deceive David, 
that he might reclaim him, and ſurprize him 
into | a confeflion of the criminouſneſs of his 
fault. And the Apoſtles being termed by their 
maſter, ers of men, were wartanted to make 
uſe of baits, as well as hooks, and nets. And 
our Saviour himſelf, by the parable of the 
wicked „ 50g that uſurped the vine, 
drew, the Phatiſecs to an acknowledgment, 
ted from as ſoon as they jab 
ceived what they had done. And the ia 
divine teacher did fo frequently imploy tions 
to teach trutlis, that to condemn figurative and 
indirect ways of conveying even ſerious and ſa- 
cred matters, is to forget, ho often Chriſt 
himſelf made uſe of parables. And I am the 


but the 6bjects, upon Þ 3 ſuch meditations” 
have been made already, cicher by ouf ſclves, gr 


If lefs troubled to fee ſome thoughts of mine, 


which, thoiſgh un ed, have a natural 
; tendency” 0 1 e men Kif I may ſo ſpeak) 
9 into 


, 
- 
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Anat a thru 2 me | 

world ; not only becauſe I ſee to de- — 7 | ; 
chat even as to the moſt of crerciſt of itt. wins hab 

= —— An I thought it an ie 


| medications, the examples they 
5 dat cem uſeful, en iar ching ey unn. 2 regard d Sher ans ike 0 pleaſe u good 
| tuin do not make chem confiderable:and equita- pa | 
— ney ; 
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or a more ſoleriiti- way, ſhould, 
have had no readers bar dirines er 
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| pro vre, Judgs I requiſite, to 
0 be y way of think- 
= —— GY my BA to that 


talk. e di- 
6" firibition to divide the following diſcourſe in- 
Þ i the firſt of which contain 

nvitatigns't the cultivating this fort of 
- and the Tutter offer ſome- 
* of method, towards the better 
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to be in b ſelf a fin, yet may eaſily prove a 
Bete u dan i very Bet ole, 
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DP? 
alone'a ſufficient motive 
of meditation; that it baniſhes idleneſs. He 
that is verſed in making reflections upon what 
occuts to him; he char (conſequentiy) has the 
works of na and the actions of men, and 
almoſt every caſualty, that falls under his no- 
tice, to ſer his thoughts on work, ſhall ſcarce 
want themes to employ them on : and he that 
can (as it were) make the world vocal, by 
furniſhing every creature, and almoſt every oc- 
currence, with a to entertain him with, 
and can make the little accidents of his life, 
and the very flowers of his garden, read lim 
lectures of ethicks ot divinity ; ſuch a one, 1 
ſay, ſhall ſcarce need to fly to the tavern, ot 
a worſe place to get a drawer, or gameſter 
{perhaps no better qualified) to help him to 
get rid of his time: ſuch a one will rather pity, 
than purſue thoſe, Who think it their privi- 
lege to ſpend their whole life in diverſions 
from the main buſineſs of it; and out of an un- 
ſkilful,” and ill. governed ſelf- love, ate come 
to var (oh that they cannot endure to be 
Mie the 8 Such L Poe will not need to 
requent the company of thoſe gameſters, that 
jon, ſure to loſe this which all their winnings 
will never be able to buy, of to redeem 3 and 
expoſe themſelves coldly to as many caſualties, 
as even war could threaten ; and voluntarily 
tempt thoſe paſſions it is the taſk of wiſdom 
to decline, and a virtue to ſuppreſs ; loſing 
nothing but their time, without loſing their 
patience too, and commonly a great part of 
that reyerence and ſubmiſſion they owe to him, 
of whom the ſcripture tells us, that even 


will he need, for want of knowing what to do 
when he is alone, to make it his almoſt daily 


imploytnert, to make impertinent viſits to 
anke ed epa, where ſometimes he 


le AnD as the exerciſe, I would perſuade, 


courſe to ſow. it with 
down, or 


active, and 


: 


they mult, and, will pe 


nocence, oſtner his zeal; and always his 


will 
to us from idleneſs; ſo will is; to 


rene 2s 


effectual a 
good ſeed, as to cut them 


burn them 
of many a 


that 


And indeed, the 
„ are oftentimes ſo 
ething or other 

ly be doing z 


nd. like unruly ſoldiers, if you have not a care 


if to imploy theta well, they will employ them- 


ſelves ill. | HTN 
 WartnzroRe, when a man hath once ren- 
dered this way of thinking familiar, ſometimes 
the ſubject of his meditation will lead him to 
thoughts, and excite affections, full of ſere- 


nd nity, and like thoſe fair mornings, Where 
the doodlel 


beams, and cheriſhing warmth 


of the ſun, inviting the lark to aſpire towards 


heaven, make her at once mount and ſing z 


and when the mind is raiſed to ſuch a wel- 


come and elevated ſtate, to liſten to an or- 
dinary temptation, a man muſt forgo his plea- 


ſure, as well as violate his duty, and in the 


difference betwixt the imployment that buſics 
him, and that whereto he is ſollicited to ſtoop, 
he will eaſily diſcern, that his innocence will 
not be the only thing, that he would loſe by 
ſo diſadvantageous a and ſometimes 
too, whether or no the imployment, that bulics 
his thoughts, happen to be ſo deligheful, it 
will however appear to be ſo conſiderable, that 
it will ſeaſonably furniſh him with that excel- 
lent anſwer of Nehemiah to thoſe, that would 
have diverted him from building of the tem- 
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ple, to come to a treaty with them, Jam doing Nehem. 
4 great work, (and ſuch indeed is the ſerving vi 3: 


God, and the improving the mind, whether 
we conſider its importance, or its difficulty) 
Jo that I cannot come down : why ſhould the 
work ceaſe, whilſt | leave it, and come down to 
you ? Which laſt expreſſion ſuits very well 
with the preſent caſe z ſince, when a pious ſoul 
is once got upon the wing of contemplation, 
ſhe muſt deſcend and ſtoop to exchange her 
converſe with heavenly objects, for one with 
earthly vanities ; and much more muſt ſhe de- 
baſe and degrade herſelf, if the things ſhe is 
tempted to, be luſts, which ſhe will thence 
clearly diſcern, to be as low as the hell they 
belong to, and deſerve. $43 

AnD as theſe objects will afford employ- 
ment enough to our reflector, ſo will the 
wholeſome inſtructions they will ſuggeſt; incline 
him to ſhun thoſe ways of waſting his time, 
which they enable him eaſily to avoid. For 
I have obſerved this difference, betwixt ghoſtly 


| | dangers, and ordinary ones, whereas in mili- 
Prov. xvi. L themſelves, the whole diſpoſal is bis. Ne ; 


tary hazards, thoſe, that are the moſt forward 
to thruſt themſelves into dangers, are com- 
monly the beſt able to ſurmount them; they, 
on the contrary, are wont to be the moſt 
fearſul of temptations, that are the moſt re- 
ſolved, and beſt qualified to reſiſt them. 
C33 AP. 
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Matth, 
xx, 6. 


call them) or in 


On will dhe Melcteticks" ber why 
ind of meditatiot) I'would” 
men _ from . nd rim 
eg they they 185 queftion, pro- 

ed by the 60 0 


er in the L 
> Boe Re Bl e mn 
may in Bn 


men from I the loſs” 
ſoch ſmaller partes d 

moraliſt would eenſutt the Hi ett of |} 
therm im others; yet à devout perſon” world t 
condemn it in en e Vert the more 
Rated employments; I t occurrences 
Of tema i there uſually hap to be in- 
terpoſecd certain intervals of time, "which, | 
bevy though they are wont to be neglected, as be- 
Nagy or within the compaſs of one day, 
liderable; yet in a man's whole life, oy 

hey —.— to no contemptible of 1 
Now ' theſe uncertain ee (if T may fo 
es, that ce 
between the more ſolemn (whether 
buſineſſes,” or recreations)- of human life, are 
wont to be loſt by moſt men, for want of a 
value for them, and even by men, for 

. *of {kill to — 3 5 for ng 
do not properly t 70 et they 
neglect, or „5e them, for want of knowing 
how to reſcue them, or what to do with them. 


But as though of ſand and aſhes be a 
part, but of a deſpicable "ſmallneſs, and very 


euly, and liable to be ſcattered, and blown a- 


— vet the ſkilful artificer, a vehement 
fire, * of theſe to him that 
noble f. , by whoſe help we may 


both ſee our 258 and our blemiſhes, lively 


ented, (as in looking - glaſſes) and diſcern 


he fith-bbanks; ad e e 


— with burning glaſſes:) ſo when theſe little frag- 


ments, or parcels of time, which, if not care- 
fully looked to, would be diſnpated, and loſt, 
come to be by a ſkilfuFcontemplator, 
and to be improved by the celeſtial fire of de. 
votion, may be ſo ordered, as to afford 
us both -glaſſes to dreſs our ſouls by, 
and perſpectives to diſcover heavenly wonders, 
and- incentives to inflame our hearts with cha- 
rity and zeal. And fince goldſmiths and re- 
finers are wont all the year long carefully to 
fave the very ſweepi "gp of their ſhops, becauſe 
they may contain in them ſome or duſt 
of thoſe richer metals, gold and ſilver; I ſee 
not why a Chriſtian may not be careful, not to 
loſe the * api and leſſer intervals of a thing 
incomparably more 1 than any metal, 
time: N the improvement of 
them, by our Meleteticks, may not only re- 
deem ſo many portions of our life, but turn 
them to pious uſes, and, particularly to the 
great advantage of devotion. 
Ax indeed, the affairs and cuſtoms of con 
the world, the employ of our particular mi 
callings, the allowable recreations, that health, 


| of wearineſs requires, and the multitude of 


unforeſeen, and ſcarce evitable avocations, 
that are wont to ſhare our time among them, 
leave us ſo little of it, to employ in the ſet and 


3 
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ial objects, (as with teleſcopes) and with 


SE touching See 
emn exerciſes 7 of Uphotiag, wh Hp: 
7 15 


frequent, that our 


danger ah bein the 25 5 
e an hurry 6 bf 0 world, 


SED TT 
enjoying cotpmuni R 
3 f 1 8 


ans, as though a meer = 


Get make thoſe 2. 3 85 
that would diſcoura 
minds, elevate ee them; as 7 
than made thoſe 7.9 whereby his ene- 
mies, the Philiſtines, ſought to intrap, or 
50 him, incourageinents to fight 5 

om ens of his victory over em... And 
. time is ſo ſhort, But 'rhar things 
agile, W e as the flames of a devout 

e flight to heaven, 22 Nebemiab 

0 Ent time to dart up à ſucceſsful prayer 
to the throne of grace, . whillt he wait- 
ing behind the king of Pers chair) ſo by 
theſe extemporaty refleCtions, ; as . hy or 
ther mental acts of piety duly niade, à devout 
ſoul may not only rib th 
ments of au. but procure . wit 


ind occations 
nh det nr = 


BY : » 
3$ ++; 


8E G T. 1. 


R H AP. * 4 2 
| Sz cond, inducement to LIE of 
Fe Cer of Jevanon, it Þ — 
of devotion, it is very delight- 

ful, and that upon ſundry accounts. 
For firſt, variety is a thing ſo pleaſing to hu- 
man nature, that there are many things, whi 
it, either alone, or.chiefly, recommends to us, 
8. it is rarely r we love the ſame 
ings, very m 3 and of 
ings that elſe would appear —4 =_ 
ually think that the ns; which ha 
Wy Cope: Pars Now, a perſon addict 
make occaſional meditations may be ſupplied 
with ſubjects, 
ble: for the works 
the only objects, that often preſt 
to our refleor's conſideration;ʒ the revolutions 
of governments, the fates of kingdoms, the riſe 
and ruin of favourites; and, on the other ſide, 


8 7 
* 


the maſt t and trivial occurrences z'and in 
ſhort, all he ſces happen from the high- 
eſt tranſactions, to the teſt circumſtances, 


incident to human affairs, may afford matter of 
NN to a perſon diſpoſed to it. The 

man is ſo comprehenſive, and ſo active 

a Leah that it can force its paſſage into thoſe 
imaginary ſpaces, that are beyond the outermoſt 
part of the outermoſt heaven, and can in a mo- 
ment return back, to conſider the ſmalleſt cir- 
cumſtances of the meaneſt of human affairs 2 


| „and the, work it 
ons of e A ; 
molt infinite vatiety 


ing capable of proving objects of hi . — 2 
3 he can turn hy ent whither, where 
e.g ere fro PO, to ſug- 
dt £07 n ich 
as Oy which may m N 
le is, their mL ohm, 
Whoſe thoughts they are: or ns of The chi 
accounts, upon which wit it {elf is delighef 
in very many. caſes, the unexpectedneſs 


the 
things that pleaſe us; that unexpectedneſ 
being the higheſt degree of novelty, . which, as 
I freſhly noted, does exceedingly gratify mo 

men's minds. We need not in this calc, as 
in moſt. others: make an uneaſy Fr 
entertain our inſtructors ; for our inſtruct * (ow 
are ſuddenly, and, as it were out of an | 
a ſhot into our mind from things, whence 
we never expected them, ſo that we receive 


the advantage of learning, good leſſons, with- 


egen 7 75 ENAT ns. 


r off, before he 
„ I at all,” TER 
3.98 7 4 5 


DRE 


Foalt of . 


in making n ii he be not much 


mottiſed, be much increated 


docile than . but to de able to collect 
moral and ſpirizyal * out of . a book 
of hierqglyphicks, or from or a 
map, is more than every — 5 conſiderer 
Errors 15 , A ſomething of 
and ſagacit is not very or- 

* —— or enge 


. to —* out leſſons, that may im- 


prove the mind, is a thing much inferiour to 
the being able to do the l out of the book of 
nature, here moſt matters, that are not phy- 
fical, if chey ſeem not to be purpoſely veiled, 
are at leaſt bur dackly hinted. And methinks - 
there is ſuch betwirt him, that but 
takes up. in ions in books, of morality and 
votion, and him that by accaſional reflections 
derives them from the book of nature, and the 
accidents he chances to take notice of, as there 
is betwixt. an a that contributes nothing 
either to the edu ion or improvement cf 
the corn ſhe lays up and feeds on, but only 
carries away that, wa 5 ſhe finds ready formed 


out the trouble of going to ſchool for them, into its little granary or repoſitory; and the 


which to many appears the greateſt trouble, 
that is to he undergone, for the acquiſt of 
knowledge. But though theſe. — — of 
light e ſudden, as that which we 
receive from es of lightning, yet it, is not 
always upon the ſingle account of this ſudden- 
neſs, that the inſtructions, preſented us by oc- 
caſional meditations, have an uhex eſs; 
for oftentimes, the ſubject, that is conſidered, 
nn in not to be any thing at all of kin to 
notion it ſuggeſts. And. there are many 
of theſe — nent whoſe titles, though the 
name the occaſion of them, do Þ little "mit 
even an ingenious reader, to guels what th 
contain, that if you tell him what is treated 
he will ſcarce „ho ſuch thoughts can 
be made to have a. relation to ſuch remote ſub- 
jets; and the informations we receive from 
many creatures, and occurrences, , are often- 
times extremely diſtant from what, one would 
2 to be * moſt 2 and na- 
* are fitted to pre- 
ken us b. 6 Ones the circumſtances are 
thoroughly. examined, and conſidered, the in- 
appear proper Fords hus, when 


induſtrious bee, who, without ſtealing from 


flowers any, ing i has can prejudice them, does 
notonly gather, bu ove and transform her 
food., and live on 5 which otherwiſe would 
be uſeleſs; and beſides, not only has the plea- 
ſure to gather its food from flowers, and from 
variety of them, but lives upon honcy, an ali- 
ment, that is. wert and delicious as nutritive. 
It was doubtleſs a very great pleaſure to Æſap, 
that by his ingenious, fictions he could, in a 
manner, lend reaſon and ſpeech to lions, foxes, 
crows, and other animals, to whom nature had 
denied both; and I know. not why it ſhould 
be leſs delightful, by. occaſional reflections, to 
turn not only birds. and beaſts, but all kinds 
of creatures in the world, as well mute and 

inanimate, . as irrational, not only into teachers 


of ethicks,; but oftentimes into, doctors of di- 


and by compelling ſenſeleſs creatures 
0 un to us, that they were never 
acquainted, with themſelves, perform really 
lorpething like that, which was but pretended 
y. the. ancient augurs and other diviners the 
Waben w 80 admired ; who took upon them, 
by the caſual flights of birds, and the inſpec- 
tion of the intrails of beaſts, to learn the will 
2 of 
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eee, 
Er. males Gf the ec. ty-of framing ocoafiona) meditations need not 
do ical und a moral, but b eſtimated by that, which-we find when we 
—̃ — 
N. refleRi } didliculty that after = while-we ſhall find, thas 
on of” ks not much tion to thoſe where they moet 
a w *tirtle- culgi-- Wich a | 
* . An in- ſhould 
desd there is ſo perfect an harmony, and fo * 
ner « kindred, % in many" they will 
caſes, the one does either Hind out, er fairly hint richly to 
it's no be- the a 
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4s that, which d ges many from culties of the mind. And this it may do upon 
the' addifting theniſclves e make occaſional ſeveral account. 
meditations; is a fancy, to practiſe this r. Fox, in the firſt plage, it aceuſtoms a man 
id of thinking, one is obliged to the trou- to an attentive obſervationof the obj here- 

n every ion, with he is converſant. Whereas there ' 
12 — the ſubject of an 
2 propenſity 


we under- 
unperceivably ingages us to pry 
into the ſeveral attributes and — the 
leney in them, chat its them to inſtruct others, things we conſider, to obtain oy greater plenty 
ſhould for that purpoſe be kept from periſning: of parti for the making up of the more full 
and thoſe that were not ved without ſome com el betwixt the things, whoſe 
extraordinary affection in a man's ſelf, ſhould reſemblanoes we would ſet forth. By which 
as bellows to blow or re- — . — a __ 
rude of particulars, even in obvious thi 
which, without ſuch an ingagement to PK 
tion, he would never haye minded, and which 
common beholders take no notice of. A 
though it may ſeem, that the habit, produced 
by che practice of occafional meditating, ſhould 
accuſtom a man to heed only ſuch objefts, as are 
ke to ſuggeſt to him devout thoughts; yet, 
not to mention now, that I ſhall advertiſe you 
anon, that there is no neceſſity of confining oc- 
caſtonal meditations to matters devout or 4 
logical, I: ſhall only repreſent, that, ſince we 


F 


to know not, before we have conſidered the parti- 
kind objects that occur to us, which of them 
as frequently & 

I fay, chat 


J 


2 
no they make his feyle once acquired, 
n | | le the firſt 
2 occafioned it : as men, that by learning to ſing 


anthems are come to have critical cars, will be 


1 


that ib one man can hij his attention; make, 


todes in other ſunggi, and will talag notige of, 


23 in vuicea, which= would | 
nov be by an unpractiſed cat. And as | 
w•a hate made it appnar, that thema ot chink- 

ing, ve would recommend, does vrry much diſ- 


that: ſuch a ſtume ot diſpoſitiam is great 
| vantage; in. the whole. coutſe ofſa man” suliſci fo 


cribed — 2 —— pt —— 

ſuch rn by having lived long in che world, 
2 opportunity of many and vari- 
ous ocgurtences to ripen their judgment: ſo 
as; 
well he may in a ſmall compaſs of time, as 
great a number of obſervations as leſs heedful 
are wont to d in a longer, I ſee not, 
þ cb 4 waeisee ROE, be equal, 
that has lived longer 1. for it matters not 
— whether a man make a competent num- 
ber of. obſervations,. in Pe 
provided be hang mode them: ol! A 0 41 


„ 1 jp 
HE. practice I would. 1 ace 
4 cuſtoms. a man to make n 
upon the things he takes notice of, and ſo, by 
- exerciling, improves his reaſoning faculty. For, 
as molt men have much more ſtre agi- 
ſity in 1 5 right hand than in the left 
. thoſe limbs of the —5 
n s moſt. exerciſed,.. are ſtronger: than the 
reſt of the ſame; kind; ſo the faculties of the 
mind are improved by 3 and thoſe, that 
we tly employ, grow thereby the __ 
vigorous. and nimble. And, for my Ne 
have been often inclined to think, that hief 
adyantage, that the reaſoning faculty derives 
from the inſtitution received in logic - chools, 
comes not ſo much from the precepts them - 
ſelyes,. which are pretended to up an 
art of reaſoning, as from the frequent exer- 
ciſes, that, by occaſion of ſuch precepts, nai ſtu- 
dents are put And, perhaps, if men 
ef alan 8 to read ng nana}, 7 of fub- 
wits, and to engage. in frequent diſputations, 
both premeditated and extemporary, it w 
add little Ole ef of readineſs and acuteneſs rogheir 
wits, though they diſputed of other matters 
than. ſuch as ogenly belong to logic, and were 
not before 1 8 the precepts of that art: 
as we. ſee, that the uſe of 1 ng with thoſe, 
that can ſing well, does improve one's 
voice, both as to ſtrength and clearneſs, hat- 
ever the tunes or ſangs be, that are ſang, and 
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pole: en ttꝭ:an attentive frame of mind : ſo, that the 


how little ſoever: 
make it their 
muſic. :- 
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ad- —— reflecting perſon; 1 15 
— ore a — _—_ may juſtly endear . 


* can, 
3 


nations. even On 


le ſorge nations 
. tentiye. — = all that. has been 
of mankind in 3 


won | 

Phys: nd e eee as been at- 
tained by thinking men, or Ha frequent and 
regular practice of employing the tho 


ughts. 
And leſt it ſhould be that theſe vari- 


ous and elabortte effects of . 
were the 7 only of hiloſophers, 
other men of = et m. il 
conſider, that _—_—_ gallants e 
do ſeldom love to tins themſelv es with;thinki 
and are as ſeldom fond of writing bgoks, 
to add, fit to wxite them ; and though avs be, 
_ the meer that may Mg aps on, yet 
that paſſion, ag ars relating to ir- 

. buſying to, and bei 
Wa — by them, 1 been dif+ 
3 ſuch writers, ig 

uſt now mentioning, into 

ys," that daily — the — 
and and choſe. voluminous romances, are too 
aften the only books, which make up the li- 
braries of gallants, and fill the cloſe of la- 


and, dies. He that moſt truly called himſelf the 
Truth, tells us, that the devil is not only a John vil 


har, but the father of hes, that is, the great d“. 
— * — Ew 4 falſhood, and, as ſuch, 

be ud oully oppoſe poſes all uſeful truths ; not. on- 
ly thoſe, for w ch we muſt be beholden to re- 
velation, but thoſe alſo, which may be attained 
by ratiocination, and the well- regulated exer- 
ciſe of our natural faculties z and he were much 
leſs an adverſary and' an old ſerpent than he is; 
if his enmity to God and man did not juſtly 
make him think, that ſcarce any thing is mote 
his intereſt I . divert * from 
king. courage in ĩt, there be- 
— nk whereby he could more ef- 
fectually at once both the glory of 
God, and the good of men. Aypd "> oo if ſo 


ould ſubtile an ad did not think it very much 
his intereſt ah be Alien about this matter, 


it could not be, that men ſhould chuſe for a 
privilege, the laying aſide that faculty of me- 
ditating, - which is indeed ſo much their privi- 
lege, that, if experience did not convince; the 
contrary, I could never ſuſpect. that the non: 
employing of their th ts could be their 
choice rather than bei puniſhment 3 * — 


Anrhot; 'as/ a nt fir t rwe che diſcoverer 
«high anq:levout vericration for thoſe exre}- 
lenc es. A faculty, whereby an inquiſitivo ſoul 
ma exputiatt itſelf through the whole immen- 
ſiry of the nnoverfe, 
a in a thou, 


Al che corpo 
uffer herſclf to be 


m the very limits of the world, ſhe 
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advantages, which the intellectual par 

„e may derive from the — 
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parage che matter: Bur fince, from the ex- 

jence even of ind and dim-ſighted per- 

rſpectives may be, not improper- 
berker debility of fight k 

s ur dab of fs Doug 

able to fee as clear 4 


far through glaſſes as other men can do, 
if = than hf © by the uſe of them, do' far 


more than could „ 1 
adventure to ſpeak of an improvement I can- 
not boaſt of, leſt by ſuppreſſing the mention of 
an advantage, becauſe I cannot make it, I ſhould 
ſeem either vain, or envious, as well as dull. 
I ſhall then take notice, that the Meleteticks 


; g, and a qui 
neatneſs in expreſling them z all which the cuſ- 
tom of ſpeaking com 


under the name 


ö d his 


tha thing he ſpeiks of ;; 
that can judge of wit, is hokdigfar greaten fig 
ait, chan the ſaying things mbre ſpeci 


and elaborate, that appear to be untienter than 


the occaſion 3 as is uſual in epigrams, and o- 


thoughts were not made for the 


denneſs of a gobd occaſional reflection, and 


ity ity to that which gave ir riſe; 
ſuades the hearers, that chaynkes's wa of 


its own. growth, and is rather ſuggeſted by 


the occaſion," than barely applied to t. 
A Tua way, whereby our Meleteticks 


may conduce to wit, is, by bringing thoſe, 
that uſe to /write their thoughts, to whar may 


con- called acertain ſapplene of flyle : for when 


@ man treats'of familiar, or of folemn ſubjects, 
he is ſo much aſſiſted hy the received phraſes 
and manners af ſpeaking, that are wont to be 


imployed about them, that being ſeldom at a 


fs for convenient expreſſions, his wit is ſel- 
dom diſtreſſed how to furniſh him with words 
fit for his turn. But the ſubjects, that invite 
occaſional) reflections, are ſo various and un- 
common, and oftentimes ſo odd, that, to ac- 
commodate one's diſcourſe to them, the 
and received: forms of ſpeech will afford him 
but little aſſiſtance ; and to come off any thing 
well, he muſt exerciſe his invention, and put 
it upon coining various and new eſſions, 
to ſuit that ———— and 
of occaſions, that the objects of his meditation 
will engage him to write of. And by this dif- 
ficult exerciſe of his inventive faculty, he may 
by degrees ſo improve it, and, after a while, 
attain to ſo pliant a ſtyle, that ſcarce any 

t will e him to fit words to it, and 
he will be able to cut out expreſſions, and 
make them fit cloſe to ſuch ſubjects, as a per- 
ſon unaccuſtomed to ſuch kind of compoſures 
would find it very difficult to write ot, with 


any thing of propriety. 


DNA. IV, 
r remains, that I mention one way more, 
I and that a conſiderable one, whereby the 
practice of occaſional reflections may contribute 
to the improvement of wit; and that is, by 
ſupplying men with ſtore and variety of good 


compariſons. N 
How great, and how acceptable, a part of 
wit that is, which has the advantage to be ex- 
preſſed by apt ſimilitudes, every man's own 
perience, if he pleaſe to conſult it, may, in 
he meaſure, inform him. And certainly, 
there is no one part of wit, that is ſo generally 
applicable to all kind of perſons ; for good com- 
pariſons ſerve equally to illuſtrate, and to per- 
ſuade; the greateſt wits diſdain them not, and 
even ordinary wits are capable to underſtand 
them, and to be affected by them: and if a 
ſermon, or a long diſcourſe, be enriched with 
one apt compariſon, what part ſoever elſe be 
forgotten, that will be ſure to be remembred. 
And a but plauſtble argument, drefled up 
in fine ſimilitudes, ſhall be more prevalent 
Rr among 


among thoſe 


from yak. 


-deſfi (lf ſto, 
3 nh 


le by a ſulden ſtorm of thunder, lightning, 


rde | 
upon the vue 


— A ade chimeras pm wpints | 
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-ruled-4hd6 ex nice? 
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words had i, wok 7 
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by. way 
diſſimilitude, to ſomewhat relates to 
other, will often find, beſides thoſe 
which afford him his occaſional reflection, 
vers others, which, though leſs fit for the me- 
ditation, that invited his notice of 
them, may be very fitly ap le to other 
ſubjects and purpoſes, and will eaſily furniſh 
him with 1 wherewith he may, 
if he pleaſes, much increaſe the. books of ſimi- 
litudes, e And the compariſons, 
22 this way lighted on, may ſome- 
times and unobvious 
to be — to himſelf, as woll as to 
his auditogs, or his readers. 


oo AAPL m1 
UT, beſides . thoſe ſimilitudes we may 
B ws the things we ob- 
rve, Without turning them into — 

meditations, we find in thoſe; very ſ 
jects, whereon we do make reflections, cir- 
cumſtances, that, though improper, or at 
leaſt unneceſſary, to be taken into the occa- 
ſional meditation, may be fitly accommo- 
dated to other and y contri- 
bute to the ſtore and of compariſons we 
lately mentioned. Than r ſo much a 
truth, to an is exerciſed in occa- 
Gonal eile loss, r 
to illuſtrate it, by any particular example, but 
that this part of my recalls into my 


te 


EIS Fr company SI 
a contributed 


light unto. our 


enough, 


ſet vation. 
Ap the chief 


5 F ee Ne 


thing, that 


my thoughts, Was a  reſerfiblance n per 
phane or atheiftical'wits, and the black clouds 


that then over-caſt the ſky: for, as thoſt 


<l6iids are raiſed to an eleyated ſtation, and do 
per- afford flaſhes of light 3 ſo theſe irreligious wits 


areioftentimes-E6nſpicuous' gvugh, and | 

bring forth notions, that ate furpriſin 2 Wa 
inſtructiyr: But as the ſame rb * ld 

give hy ut r . 


3 e wich rr 7 
opinions, do rally deprive them of ry Sq 

Heavenly light, hae: woitld:elſe ſhine-forth 

them in the revealed word of God. * 
the light, that we do receive from the clouds, 
may dazzle and aſtoniſh; us, but is not ſufficient 
for us to travel by r 
of theſe ſophiſters may 
but will never e to be, like the 


ſeri 6 a conſtant lamp 10 our feet, and a pal. 
ad | And dafhe Toe red ot 


by ſuch clouds 1s not only wont to be attended 
with thunder, and hurtful ſtorms, 
ſtroys, or at leaſt ſcorches, 


and 2 
churches, cee. colleges, and 


upon 

brings ſuch frights and ruins whereſoever it 
comes, that it were a great deal better men 
wanted the light of ſuch flaſhes, than that they 
ſhould be expoſed to ſuch inconveniencies by 
them; ſo the inſolent and irregular wits, I am 
ſpeaking of, do not only make an unwelcome 
noiſe in the- world, but do oftentimes ſo de- 

nigrate the reputation of them that © 
them, Ie ings 
ſacred, or uſeful to mankind, — oem 
the church or ſeminaries of learning, 
come in their way, that they do far more miſ- 
chiefs by their errors, or their practices, than 
the little inſtruction they give us is able to 
make amends for, N 

Tunis, if I forget not, was the ſubſtance of 
the occaſional meditation ſuggeſted to me by 
the ſtorm ; but, beſides that, there are in this 
ſome particulars, which are not neceſſary to 


de ſelf, and e enough 
accommodated, by way of compariſons, to o- 
ther occaſions. I remember, the fame ſubject 


(the ſtorm). had other circumſtances in it, fit 
to afford ſimilitudes applicable to other ſub- 
and ſome of them unobvious enough. 

or inſtance, it is not eaſy to find ſo illuſtrious 
a compariſan, to ſet forth, how, the moſt con- 


trary ties may proceed from the ſame. 
* ſubjects, 


and amaze us, 


it 


* 


12 uo 


+7" tha 


: in may ca. 
the ſame clouds, which afford us lightning, 
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laben an chat which we may be ſupplied chemiſts boaſt of their elixir, that it will turn 
Wich, conſidering, that from tht ſame the ignobleſt metals into gold; wiſdom 
| light and n de, on which it operates, inrich 

1 the poſſeſſor with. uſeful and precious thoughts. 

\nd ſince even the illiterate huſbandman can 


and: win, ſhew that they contain in them two 
of the eminenteſt ancꝭ ſeſdomeſt conſiſtent 
traties of nature, fire und water. And 

co iſdn / may be derived from the differi 
tings; which do at once both much good and 
much miſchief, or ſometimes the one, and ſome- 
times the other: for the ſame clouds both pro- 


duee the thunder, and the lightning, and thereby 


blaſt trees, kill men and beaſts, fire houſes, 
and ruin the nobleſt buildings, without ſpar- 
ing churches themſelves; and, on the other 


fertilizing; ſhowers, that correct the heat of 
the ſultry air; and cure the barrenneſs of the 
| ed: earth. And one that is (killed. in 
framing compariſons out of diſſimilitudes, 
8 
winding of ſimile's, may eaſily enough find, 
| the” ſobjeR we: have been conſidering, ci 
mſtances capable af being conveniently. e- 
nough accommodated; to more ſubjects and 
purpoſes, than I have leiſure now to take 
notice of. And ſince, as the being able to find 


ingly unlike, makes up a great part of what we 
are wont to call wit; ſo the being able to di- 
cern the unobvious diſparities of things ma- 


nifeſtly reſembling; is one of the chief things, 
that diſplays the faculty men call * pa 
And firice theſe are yery much aſſiſted by 


the cuſtom of maki 
muſt take notice of the ſeveral properties, 
wherein things either are alike, or diſagree; 
methinks it ſhould not a little manifeſt the 
uſefulneſs of our Meleteticks towards the im- 
provement of men's parts, that they not only 
inſtruct the more ſerious faculty of the ſoul, 
but ſharpen the more ſubtile. * ain 
EOS ee 
IV. DU che practice I have all this while 
3 been recommending, does not only 
diſpole us to attention, in obſerving the things 


that octur to us, and accuſtom us to reflect on 4q 


them ſeriouſly, and expreſs them fitly; but 
does alſo, though inſenſibly, ſuggeſt to us 
ways and methods, whereby to make the ob- 


we conſider informative to us. 
Fon by rn q , or ſome of thoſe 
other ways, which we may be invited, on ano- 
ther occaſion, to inſiſt on, we are, as it were, 
led by the hand to the diſcovery of divers uſe- 
ful notions, eſpecially practical, which elſe 
we ſhould not take any notice of. And in- 
deed the world is the great book, not fo 
much of nature, as of the God of nature, 
which we ſhould find eyen crouded with in- 
ſtructive leſſons, if we had but the ſkill, and 
would take the pains, to extract and pick them 
out. The creatures are the true tian 
hieroglyphicks, that under the rude forms of 
birds, and beaſts, c. conceal the myſterious 
ſecrets of knowledge, and of piety. And as 
I 


6, plentifully afford us thoſe refreſhing and 


the other ways of — 1 


9 


ions, wherein we 


oy 


with the. moſt. affect dung it. ſelf, give 
flouriſhing; growth to the moſt uſeful _ 


to, medicinable , herbs, and even to fragrant 


flowers ; why, may not à wiſe man, by the 
meaneſt crea and ſlightedeſt object, givea 
conſiderable improvement to the nobleſt fa- 
culries of the ſoul,” and the. moſt lovely qua- 
W 
Bu the particular me deriving in- 
ſtruction from the ſubjects; we conſider will 
be more ſit to be particularly inſiſted on, when 
we ſhall, have more 7 or ſame other op- 
portunity, to treat of the manner of maki 

bccalional meditations; and ſhew, how = 
may be fetched from example, analogy, diſ- 


ſimili ratiocination, and other topicks, 
which muſt not now take 9 
notice ot. | | 

W. . . * 

aut iter, © | * 
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FITHERTO' we have confidered the 
„ benefits, that may be afforded by the 


'relletittal faculties.” We will now proceed 
to the advantages, that may accure from the 
ſame practice to the twill and affections; theſe 
ad es being not only the moſt valuable 
in elves, but thoſe, upon whoſe account 
I have been engaged in the preſent under- 


V. Tux laſt therefore and greateſt benefit I 
ſhall take notice of, in the practice l would invite 
youto, 1s, that it awakens good thoughts, and 
excites good motions in the will and affections. 
For fince we have already manifeſted, that it 
is wont to ſuggeſt variety of notions to the me- 
ditator, and ſuchas are uſually accompained with 
delight; this friendly property to devotion, 
which I now aſcribe toour Meleteticks, is a very 
eaſy and genuine off-ſpring of the marriage of 
the two others: the beams of knowledge, ac- 
uired by fuch reflections, having in them, 
like thoſe of the ſun, not only light, but hear, 
And indeed it were ſomewhat ſtrange, as well 
as ſad, if a perſon diſpoſed and accuſtomed to 
obſerve and conſider, converſing with ſuch in- 
ſtructive books as thoſe of God's creatures and 
his providence, with an intention to take out 
pradtical leſſons, ſhould not find them. For 
amidſt that rich variety of objects, that in dif- 
fering manners proffer themſelves to his con- 
ſideration, and ſuggeſt to him a great diver- 
fity of reflections, it cannot reaſonably be ima- 
gined, that he ſhould not find ſubjects or cir- 
cumfſtances, that are proper, either tb afford 
him examples to imitate, or ſhew him the dan- 
ger, or unhandſomneſs, or inconvenience of 
ſomething that he ſhould avoid, or raiſe his 
thoughts and affections heaven-wards, or fur- 


niſh-himi with ſome new practical conſideration, 


or ſhew him ſome knowntruth in a varied = 
| is 


the latent reſemblances betwixt things ſeem- Practice of -occahonal meditations to the in- 
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\. \AnD,athough the be deſtitute of 
native light, yet by virtue of that bortowed 
one, Which ſhe plentifully receives from the 
fan, ſhe affords; more ta men than any of the 
ſtars, which, upon the ſcote of their vaſt di- 
liſts, Pads e | er 
I c 0 . own light 3 i 
hoſe. illiterate ſiſhermen, - whom the ſon, of 
world, did, by virtue of the copious irradia- 
tions he vouchſated them, diffuſe f 
to mankind, than the ,greateſt , philoſophers, 
that, being unaſſiſted by divine revelation, had 
only their own native beams to ſhine with. 
And 8s. oftentimes the ſame. ſuhject, but 
as variouſly conſidered, may afford both ſome- 
what fit to be ſhunned, and ſomewhat fit to 
be imitated i ſo, in that, which we ſuppoſe our 
reflector now conſidering, he may eaſily, diſ- 
cern the emblem of an ungrateful perſon. For 
as the moon, though ſhe receive all the light 
that ennobles her from the ſun, does yet, when 
ſhe is admitted to-the neareſt conjunction 
him, eclipſe that bright plapet, to which 
owes all her ſplendor; & anthankful men. ab- 


uſe thoſe very fayours, that ſhould endear to fo 


them their, benefactors, to the - prejudice of 
thoſe that oblige hem. 
_ Anp ' tis like, that our reflector may, by 
the ways e notice, that as what paſſes be · 
twixt 


moon and the ſun, does thus afford 


him a ſimile, whereby to ſet forth ingratirudez 
ſo what paſſes betwixt the moon and the ſea 
may ſupply, him with an example of the con- 


trary quality, and him in mind, that a 
thankful man will be true and obſequious to 
his bene factor, though the perſon that obliged 


him have Joſt that proſperity, that before made 
him conſpicuous, and attracted vulgar eyes ; as 
che ſea follows the courſe of the moon, not on- 
ly when ſhe ſhines upon it with her full light, 
but when at the change ſhe can communicate 
little or no light to it. 

To the two above-mentioned. attributes, up- 
on whoſe account the moon afforded a compa- 
riſon for human proſperity, and another for 
preachers of the Goſpel, we will now add, 
that ſhe may afford us a ſimilitude to ſet forth 
a liberal perſon by; for as the moon freely 
communicates to the earth the light ſhe re- 
ceives ſthm the ſun, fo bountiful perſon 
imparts to indigent men the largeſſes he re- 
ceives from the exuberant. goodneſs of God. 
And as to intellectual communications, the pa- 
rallel wo e les lg. Oe as the moon 12 
joys not the leſs light, for her imparting ſo 
= to the earth; ſo in mental ——. 5 
tions liberality does not impoveriſh, and thoſe 
excellent, gifts ceaſe not to be poſſeſſed by 
being imparted. And it is very poſſible, (to 
add that upon the bye) that after the light of 
the moon has (according to what I lately 
noted) repreſented to our contemplator the 
qualifications of a preacher, it may alſo put 
Rim in mind of the duty of a hearer. For, as 
it were yery fooliſh in us, and unthankful to- 
wards the father of lights, not to make uſe of 
the great light we receive from the ſun by the 
e 1 the moon to be 

ot, II. 1 
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e light 
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- 
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a very uſeful creature, upon the ſcore of that 

ht,  wherewith, ſhe ſhines upon the carth, 
ugh, in her, that light be deſtitute of heat; 
ſo it were unwiſe. and ungrateful for hearers 
to refuſe. to acknowledge, t to be guided by, 
the conſpicuous wments of learning and 
eloquence, that God vouchſafes to great ſcho · 


lars, though they themſelyes were but illuſtra- 


ted, not warmed by the heams they reflect. But 
herefore, a3 oyſters, . and other ſhell-fiſh, are 
obſerved to thrive at the increaſe of the moon, 
though her light be unattended with heat, and 
though even when ſhe is at full, ſhe wants not 
her ſpots z ſo devout hearers will be careful to 
proſper proportionably to the inſttuctions the 
receive even from thoſe preachers, whole 
illuminations are unaccompanied with 7 
and charity, and who, when they ſhine. with 
12 in. luſtre, are not free from their dark - 
efles, as to ſome points, or from notorious 


ith contemplator with ſimilitudes, 


4 ſo the mind of man, nayß even of a 


85 


app to his condition, in 


ward proſperity, and adverſity. And to theſe 


reſemblances other reflections on the ſeveral 
adjuncts of the moon might be alſo added, to- 
gether with, ſeyeral examples of this nature on 
other ſubjects, were it not, that I think my ſelf 
to have ſpent time, enough already upon a 
theme, that fell, but incidentally under my 
conſideration; and were it not alſo, that the 
reflections, which might here be annexed upon 
the attributes of other objects, may be more 
properly ſubjoined to what may be on another 
occaſion preſented to you, by way of illuſtra- 
tion of ſome particulars, that belong to the 
fourth part of the precedent ſection, in which 
my haſte, and, ſome other reaſons, made me 
content my, {af, to give ſome few general 
hints about ſuch reflections, and an intima- 
tion of the , topicks, whence I am wont to 
fetch them. 
'CHAP. III. | 

ND having given you this advertiſement, 
| en paſſant, we may now proceed a little 
further, and add, that if we ſuppoſe our con- 
templator's thoughts to deſcend from heaven 
to earth, the far greater multitude and variety 
of objects, er t ae with here 3 

wi 


pe. * . 
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ef bee e ane tree, and by 
t nalling many of che reſt to che wall! zhe gar- 
af- dener does not only Tecure the tie from being 
on Blown down, or born, by the cuüdeneſs of 
„ bete dus winds; * but aden it "look w 


& 


ang, they would be expoſed 1 but as he 
dect, makes them amends in point of - fafety for 
5 1 Pen liberty; fo he 
them ; his kind 
and $a el andes — as much to the 


1 to the art of 
man is 2 to 


$ Tree, and 


1 xxabour 6 deſtroy It, fitice beau of « Chriſtian's mind; as they Tur away 
| | he falls $ it, with'a iron from the ſuperfluities of his fortune; for the 
, 8 . — its youthful parts, as of affliction do give ſuch ſmoothneſs 


7 he _ BK, it in $5 he that 
oe arm is hot ſet on 

N arr by ſkill,” will not conclude 
2 t the an rods that © 


has 4 mind o have 


and gloſs to the foul, that Wars them patien 
and rene that the heathen — 
to ſay, chat if there were any ſpec- 
here below noble enough, and worthy 
e it was that of a 

od man, neatly con with ill 
rage - hypebele (though after 
any loftily e 200 will 


i $5 per the to him; that conſiders, 
RE en Wie ela of ICT NG ihe wane wes in 
120 human REED but bad — tried to the uttermoſt, cro 


— do be'weather- witk u fortune double to that, which wt 
bee by winds, ts, Jn tn) bt eb the faireſt in the Eaſt ; but before his con- 


. r 
Gs; ther krie arge ey of much” higher recompence of an honour never 
prophet foretold ſhould * FRE: vouchſafed to until then, when God 


Iain liii. cemed him ftricken, fwitten o Gel himfelf did not — or prove, but (if I may 
4 5 whatever, L ot a ſo ſpeak with reverence Fi of, 4 
man would be apt 66 Imagine, upon man: Hal ibo confidered (lays he to mas 
ht of the churches diſtreſſes, che Hon greare enemy) my /ervent Job, hat there — 
ag | 23 will not from thence infer,” da G0 3 a per fett, N 
, her, or that he lias abandoned her; fince max, N aud eſcheweth evil ? 
| e, that loved His church ſo Well, 4s ro and fill be boldeth faſt bis integrity; | although 
TN MR fo i who declates that as many rhou moved mt" again bim to deſtroy bim 
he loves, he rebukes and chaſtens. And without # cauſe. Sure one may call him more 
. Þ icy op jcable alſo to particular be- than happy Fob, ſince, if, as David tells us, 
rn hae iyinefon of the great yogy9; N 1 9 whoſe fins God is le rr 


2 give us cauſe ro think, that accounted, whoſe :- 
ee {ons 0 not apple Gad's Hate, but to — to prockim ? | * 


guilt, but ut ſometithes rather aim at his im- HA r. . S 5 
ptovement; ſince they art the memorable 0 * 
words of our Savigtir, ſpeaking of his father, | Aww as (hs eee Of the pruning 


John xv. branch * Mit, * that beareth nat fruit, be of trees, under the notion of that which 


Job fl.; 


— 


2 
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2. taketh away, LD een, wounds them, may afford our contemplator the 
fruit, be poet th ar lr reflections ! inted at; fo the conſider- 
more may Gag ing of the ſame action, under another notion, 
the ſimilitude to 00 that may lead him to reflections of another nature: 


uſes only to prune the e en, he for if he obſerves, that, in certain caſes, gar 

thoſe ike wild in his woods; but though deners oftentimes ' do not only 

he oftner wound theſe, yet he wounds the O. the ſuckers, and many of the . 

= more fatally, ies but the * but cut off Sag df of the branches 2 

7 uperfluous twigs, or, provided they ſpare the malter-boughs ; and 

— branches, of the one, whilſt e lays yet theſe amputations, tho“ they take much 

the ax to the root of the other, to fell the'tree from the tree, are deſign*d to add ene fra, 

it ſelf, as accordingly they are wont to do: if, I ſay, 
Bur theſe are yt the only thoughts, which our reflector takes notice of this, it may cafily 

bor! wy, Ad fruit-tree may ſi our fupply Sod amang fe men wh, of 

reflector: for if he conſiders, that eobriog have obſerved among forne men, wie, Of, 


2 Cor. vb n character; That a * 99 —— 
„ abundantt | their joy, ani 7 pover- 
5. abountlet unto the Abs ei Moray 
we have in Zaccheus a memorable inſtance to 

- had; by his own conſent, cut off from his eftate 

more chan All that Nander, oppreſſion, and o- 

ther unjuſt ways of getting, (which uſed to 
bring in — Sb, doit pow of a publican's) 

had added to it; he gave away more, out of 

the remainder of his eſtate, than every liberal 

man would have done out of the whole, His 
wealth, Hke 4 {kilfully pruned tree, bore the 

more fruit to plery ; for having had ſome parts 


by being deſpoilgy, and his charity increaſed 
as much ax his fortune was leſſened. 
- Ir, towards the end of the ſpring,” our 
flector fee” the under his tree ſtrow 
with the blofſotns, that tine and winds may 
have caſt down thence, it is like'it would fur- 
niſh- him with. this conſideration z That, as 
though the bloſſoms are emſelves great 
ortiarnients to a tree, and oſtentimes both uſes 
ful and pleaſant things, yet to be ſeaſonably 
| weck of them, is not a miſchief to the tree 
Hat loſes them; ſince; till the bloſſoms are 
e, the fruit, which is a better and mote 
ſting thing, and more principally intended 
by nature, cannot be had: ſo it will not always 
follow, that becauſe certain things are in their 
kind defirable, and therefore may be reckoned 
among cds, the loſs or depravation of them 
Hott neceſfarity be an evil. And ſo, though a 
fait and healthy body may be look*d upon as a 
0: t Ku- þJeffing, yet it will not follow, that a death (as 
e's andthe Seriprure ſpeaks) either in or for the Lord, 
mxoTes. yoodtfe it throws this flouriſting body to the 
Rev. xiv. round, and makes it tot there, muſt needs 
on a deptorable evil: fince, as the bloſſoms fal- 
ling off, is, according to the courſe of nature, 
neceſſarily previous to the formation, or, at 
Yeaft, rhe perfection, of the fruit; fo the being 
deprieed of this life is, according to God's 
ordination, a neceſſary antecedent to our be- 
ing crifiched with thoſe more ſolid and durable 
bleſſings of perfect virtue and happineſs. | 
Ap if, whilſt our eontemplator's tree is 
adorn'd with leaves, as well as bloſſoms, (as 
we often fee ſeveral of the former come before 
all the latter are gone) he chance to rake no- 
tice, how bufy the bees are in ſucking theſe, 
whilft they leave the others untouch'd, he may 
peradventure make this, or ſome ſuch other 
reflection on it; That; though the leaves be 
not only ornaments of a tree, but productions, 
often uſeful to ſhade and ſhelter the fruit, and 
are of a more folid texture, and a mote durable 
nature than the bloſſoms, which ſeem to be of 
a ſlighter make, and rather gaw6y and delight- 
ful than laſting; yet it is not᷑ about the leaves, 
but the bloſſoms, that the induſtrious bee aſſi- 
duguſiy imploys her time, as ſucking from 
thofe gaudy productions of the tree ſtore of 


of it cut away; he grew tich (in good works) | 
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cheologyy and may fe 


nore ſtrong and ſubſtantial'\rompoſures, and 
likely to-retain their reputations longer, than 
books of devotion; yet it is of theſe, rather 
than thoſe, that the devout Chriſtian will be a 
ſolicitous peruſer ; ſince it is not from barren, 
though folid: affertions or diſputes, but from 
florid and pathetical books of devotion, which 
firſt allurr the reader, and then affect him, 
that the devout ſoul extracts her honey, I mean, 
thoſe celeſtial pleaſures, that reſult from, as well 
as maintain, a free communion with God, 
which does at once both exerciſe her devotion, 
and recompenſe it, and afford her, as flowers 


do the bee, an aliment equally nutritive and 


- 


Au he may ſomewhat illuſtrate, as well as 
continue,” the alluſion further, by conſidering, 


* that filk- „that live upon leaves, and 


bees, that feed on flowers and bloſſoms, do in- 
deed both of them thrive upon their reſpective 
aliments, and are enabled to preſent 
men win uſeful productions, but with this dif- 
ference3 that the ſubtile threads of ſilkworms 
ſerve principally to cloath others, whereas the 
Honey, that is elaborated by the bee, does not 
only ſupply others with a healing and cleanſing 
medicine in ſome 1 but affords a great 
deal of pleaſure to the bee herſelf : for thus, 
though as well che diligent ſtudiers of ſpecula- 
tive and polemical divinity, as the careful per- 
uſers of books of devotion, may be advantaged 
by what they ſtudy ; yet this difference may 
be obſerved betwixt them, that the former 
may, by the diſcourſes they read, be aſ- 
ſiſted to write others of the like nature, where- 
by their readers may be enabled to talk with 
more acuteneſs, and applauſe ; but the latter 
may not only be aſſiſted by making ſuch com- 
paſures, as they aſſiduouſly converſe with, to 
contribute to the cleanſing of men's conſciences 
from dead works, and as well pacify the trou- 
bles of their minds, as heal the wounds, which 
ſchiſm ar ſcandal have given to the 
church; but do often, in the firſt place, feel 
themſelves all the joys, and advantages, they 
would procure to others, and they happily find 
pious reflections, devout ſoliloquies, ardent e- 
Jaculations, and other mental entertainments of 
a religious foul, to be of a nature not only fo 
ſweet, but ſo improving, and fo advantageous, 
that whilſt any other laudable imployments 
recommends to the ſtudents of theology, 
theſe more eſpecially recommend us to the Au- 
thor of it, and indear us to God himſelf, 

Ir, when our fruit · tree has changed its white 
livery for a green, our conſiderer chance to 
take notice, how thick it is ſet with leaves, of 
which it had not one ſome months before, it 
may poſſibly put him in mind of the inſtability 
of their condition, that are undeſervedly envi- 
ed for a nutnerous train of ſuch ſeeming friends, 
and gaudy attendants, as are fo to the fortune, 


rather than the perſon : for, as in the ſun-ſhiny 
months 
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diſcov 
that the author aims at good things, hood 


ſhaken down by them, that'w 


1 


wanths of ſumtner, when the fair weather 
, 


would the tree warm enough, 
thechelp of leaves it is wont to be:coyer'd 
with thoſe verdant ornaments; but: loſes them 
in winter, when it needs their-ſhelter from 
the rigors of that cold ſeaſon : ſo thoſe, that 
during the fun- ſhine of ptoſperity, are beſet 
with ſeeming friends, of which: 
need, find themſelves left naked, arid forſaken 
of them all, when adverſity would make their 


company of ſome advantage. If our contem- 


plator chance to obſerve, how his tree Aouriſhes 
witch verdant leaves; and gaudy\! $; at 
that ſeuſon of the year; when it is providing 

to bring forth fruit, it may put him in mind 
of the neſs and alacrity, with which a 
charitable perſon ſhould ſet himſelf to the do- 
ing of good; and mind him, that as the God 
of nature loves a cheurful giver, ſo the temper 
of a liberal perſon is pointed out by nature her 


ſelf in a tree, which ſeems to triumph in all 


the ornaments it can on, when it is about 
to exhauſt. the g part of its own ſtock of 
lap, to-profiuce fruits, which only others are 

| | | 1 | Cay - ante 


| * he take notice of the order, wherein it is 


uſual for the leaves and bloſſoms to precede the 


frait, it may poſſibly invite him to k with 
ai more favourable-eye upon the green 
mature eſſays of early writers, if they di 


hei does not yet perform great ones: for, how- 
ever theſe youthful uctions of the pen are 
commonly rather 
therwiſe corſiderable ; yet if they be for 
their ſeaſon, and in their kind, thougit 
kind itſelf be not of the uſefulleſt, they may de- 
ſerve pardon, and perhaps encouragement; 
ſince, though they be not yet ſolid, they may 
promiſe ſomething that will be ſo; and even 
the beſt trees preſent us their bloſſoms, before 
they give us their fruit. r 
Is the ſame contemplator happens to ſee 
young people firſt ſhake the tree in vain, and 
then climb it to gather unripe fruit, it may af- 
ford him a repreſentation of men's over- 
anch untimely perſuits of ſeveral deſirable things, 
and eſpecially of honour: for, as green fruit, 
though of a kind, will not eaſily be 
r it, but 
reduces them either to climb the tree, or for- 
cibly ſtrike it off, which commonly bruiſes, 
and disfigures what it procures; and as the 
fruit, when thus obtain'd, is but ſour, and un- 
vholſome, being neither ſweetened, nor con- 
cocted by maturity; ſo that it uſually both ſets 
the teeth on edge, and breeds ſigkneſs in the 
body; whereas, if the ſame fruitWere let alone 
till it were fully ripe, and in ſeaſon, it would 
both readily drop into the eater's mouth, and 
prove delicious, and more wholſome food: ſo, 
when we greedily purſue after honour, and 
pleaſures of which this life is not the 
caſon, we not only mo with difficulties in 
viring them, but find not, in poſſeſſing 
thin. "oa that ſatisfaction, or 2 advan- 
tage, that the eagerneſs of our unruly appetites 
promiſes us; whereas, if we would ſtay con- 
tentedly till God's time be come (which is al- 
5 1 oe : ; 
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enge is to raiſe his. grateful foul 
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datos of lg are ſome, and but 
1 ſome, of the thoughts, which the bc- 
caGonal conſideration of à fruit. tree might 
ſuggeſt to a conſidering, perſon. And if We 
ſhould lead our reflector from the garden 0 
the woods, or to the river · ſide, or. into 
fields, or to the ſtreet, or to a library, or to 
the exchange; or, in a word, to I know not 
how many other places I could name, I have 
ſome reaſon to think, that each of would 


ſupply him with variety of occaſional medi 


tions. Wherefore, ſince the want of them 
will not, it is fit that ſomewhat elſe ſhould, 
W 
ing. m in to be weary. c 

writing, I have too much cauſe to frat, that S 
you. are quite tired with reading, I think it 
high time to haſten to a concluſion: only, be- 
fore I make one, I muſt do our Meleteticks 
the right to advertiſe you, that you would de 
them wrong, if you ſhould imagine, that in the 
paſſed diſcourſe I have either carefully enu- 
merated, or fully diſplay*d, the adyntages, 
which a devout and ingenious contemplaror 
may derive. from the exerciſe of the ways of 
thinking I have been treating of. For, though 
I have in the paſt diſco eſpecially thoſe 
parts of it, that are contained in the third pre- 
cedent, and in this preſent fourth ſection, ſaid 
enough to recommend the ſubject to any that 
-is not much indiſpoſed to be prevailed with ; 
yet I will not deny, but that, even in thoſe 
two ſections, I have left much unſaid. 

For, beſides the ſeveral advantages and 


pointed at, there are other accounts, upon whic 
the practice I would perſuade may both benefic 
a pious ſoul, and be made uſe of by an inge- 
nious one. For the reſpects one thing may 
have to another are ſo numberleſs, and the 
mind of a rational man, verſed in meditations, 
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end disjoin 'notions ſo many 
make ſuch inferences from them, 
_ "and ſuch app of them, that it frequent - 

2 Bert 5 * beſides the reflection, ſug- 
hich gave the firſt riſe to his 


Tears, her, nt concelts differing 


2 ſeem to have 
the opinion, attributed 


7 is but regginiſc 


2 25 


* all know- 
Lon aleng the my 
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times admireè to — how n is 
a led to, are removed from thoſe, which 

firſt riſe of his meditation ſuggeſted. And 
by theſe inci 1 
times be às m i 

on 

the 


be met ui 
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N though I had almoſt forgot to take 
notice of, it will, I doubt not, ſeem important 
to Sopbronia, to whom it need not be a diſeou · 
ragement from aiming at one of the nobleſt 
uſes of occaſional reflections, that it ſuppoſes 
not a bart acquaintance with them, but ſprings 
rom an entire, and (if IL may ſo ſpeak) inti- 
mate familiarity with our Meleteticks. For 
this uſe of occaſional meditations, though it 
do 1 differ from ſome of 
ako de — mentioned, will — 
— Sophro- 
. — 7 5 
this way of can 'confer ; =_ we 18; 
that the cuſtom of making occaſional reflec- 
tions may inſenſibly, and by unperceived de- 
grees, work the ſoul to a ne) frame, or 
temper, which may not improperly be Called 
heavenly-mindedneſs, w "the acquires an 
aptitude. and diſpoſition to make pious reflec- 
tions 22 almoſt every occurrence, and of- 
Buras this ivilege will T 9 — S 
as I was intimatin 
r o 
r ſoaccuſtomed 
their minds to reflect upon what they ſee, that 
they continue that practice, as it were, of their 
own accord ; ſo hen once, by ſuch a conſtant 


kindneſs and mc comes to ſuch 2 
Vo. II. 


carthly 


ty K. rs 52 
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Ae ments, that will be ſure to coſt us eithei 


but thoſe, that, 


that they will, Ahmad to the mind 
without calling, and make themſelves its 


2 without particular invitations; the ſoul 
that deſirable frame we lately 


ined 
— 4 ——.— which is a diſpo- 


=o and a readineſs to make ſpiritual uſes of 
things, both the advantage and the 

delight of — frame of heart cannot but be 
ala It muſt ſurely afford a great 
on to an ingenious and devout 

2 to be able to make the wor ld both his 
ibrary and his oratory ; and which way ſo⸗ 
he turns 


eyes (not only upon utlots- 
vious things, a upon 


the moſt —＋ 


1 that do ſo frequently ſmother ot 


our devotion. 3 a would ſcarce 
any . $ us, out of which we would not 
ſtrike ſame ſpark or other of that heavenly 
fire, or that would not contribute ſomething, 
cher to kindle it, or to feed i it, or to revive 
but half the precious time we imper- 
trifle, or ſquander away, upon employ- 
r tears or 
bluſhes, were carefully laid out in the culti- 
vating of this kind of —— it might of- 
ten ſave dur miniſters the labour of inſiſting 

ſo upon the uſes of their doctrines, Fan 
the-whole world would be a pulpit, every crea- 
ture turn a preacher, and almoſt every accident 
ſuggeſt an uſe of inſtruction, reproof, or ex- 
ion. No burial but would toll a paſſing- 

bell, to put us in mind of our mortality: 
no feaſt but, would male us aſpire to the mar- 
riage-feaſt of the lamb: no croſs but would 
add to our deſires to be diffolv'd; and to be 
with Chriſt : no mercy but would be a freſh 
engagement unto obedience to ſo good a ma- 
{ter, as the author of it: no happineſs of 
others, but would prove an encouragement to 
ſerve hitn, that can give that, and much greater: 
no L of others, but would awake and 
heighten our gratitude, that we are privileged 
from it: no ſig in our neighbours, that would 
not: diſſuade ¶ from what we ſee looked fo 
unhandſomely in others: nor any virtue of 
theirs, but would excite our emulation, and 
ſpur us on to imitate or ſurpaſs i it. In a word, 
when the devout ſoul is come to make that 
true uſe of the creatures, as to look upon them 
as men do upon water, that the ſun gilds with 
his beams, that is, not ſo much for it ſelf as 
for the reflective virtue it has to repreſent a 

more glorious object; and when ſhe has, by 
long practice, accuſtomed her felf to Firitualize 
all the objects and accidents that occur to her, 
J ſee not my that A n may not be one = 
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keep, ſhall, through God's 

obtain a much more va- 
— — we never loſe: o 
that thus to ſacrifice wealth to charity is not 
an early loſs of it, but the right way of ſecuring 
it ; for by this gainful way; when we ſhall, in 


another world, be the bility of poſ- 
ſelling out riches in an employment 
of them may hel as 60 enjoy them, though 
not in the of Achtes, yer in Gt noble 


capacity of under Which alone 
1 — N chis leid dp they 
may there procurt us, what the Teo never 
here afford us, happineſs. d wan. 
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a place ſo ſmooth, that ſure he could not faul- 
ter in it, only out of curioſity and trial, he 
falls under me fo lubberly, chat I as much ad- 
mired my eſcape as danger. But ir is too uſual 
with us, after * traverſe adverſity's 
rough ways, and ſtum F in proſperity's ſmooth- 
8 ths... The e 5 Amel as old as 
perity, that fortune ruins more perſons 
Wil ſhe erabraces. them, than whilft ſhe 
would cruſh them: but though the obſerva- 
tion be very on, it is not more ſo, than 
it is to ſec_cven thoſe, that many i add to the 
inſtances. that juſfify it. I have ſeldom 
prongs ſo Pak ab te, . to b. odnaxiows to the 
y -pitied than diſatming 11 
Ford. has ekem yet vduchſafed to tu Syren 
to pervert me; and ſhe. has hitherto given me 
much more exerciſe for my conſtancy than for 
my moderation, I think too, that without 
flandering my ſelf, I may confeſs, that I have 
ſometimes wiſhed my ſelf in the liſts with that 
ing enemy, proſperity z and Increaſed 
who never think 
ſo fair an adverſary formidable, till they find 
loner vanquiſhed by her: but upon Lewa 
ts, Lind judge it-better, to leave the choice 
of my por to him, who not only beſt 
knows, my ſtrength, but gives it te z eſpeci- 
ally, when I conſider, that as, we are all of us 
naturally ſuch ſtumblers, that (as So/oman ſpeaks 
in ſomewhat another ſenfe,) even the 
ls ſeven times. 4 day, ſo it is obſerved in 16. 
in fair way 
into bich if providence lead my ſteps, f 
mall think it Kfer to pray, and lead u3 
not into temptation ; and ſhall not think it un- 
ſeaſonable to remember, that ice is at once the 
ſmootheſt and the lip pereſt of ways, and that 
paſt [the jadiſhneſs of 9 Nabe well conſidered) 
there is ho way, wherein we ought to travel 
with more heed, than that, whole treacherous 
evenneſs would divert us road eG heed to 
our Way. | 
| 


REFLECTION V. 


Upon two very miſerable ars, lo- 
2: 24: getber by thy e ae 


EHOLD this fore-molt wretch, w 
n and for 
ys L. and our horror; he 

ms ſo fit an put for 2 that n 
to it towards him can ſcarce pr 
from any other cave than the not having any 
at all: the ſadneſs of his condition. is aug- 
mented by. 1 1 — of eyes to ſee it ; and his 
miſery i 12 E ae, in for an RO of 
raged, as to deſire a 
SIE = lr er.death'; he ſues 
more 2 ow ho the Gar 
and does 449% much, leſs by what he ſays, 
(has wang . each ſeveral member of his 
tortured. hody is a new e on, 
= nd . it ſo Joud Y, 


m 
it ,may worker 720 Ph 

ug ſaid of him, BET Fix 

et this o ks not. his A en 

the leſs deplorable | for Þ 3 companion's bein being 


man Proy xxiv. 


1 « haz in the diſcaſes of his fel- 
y 75 1 1 cls led e een 
At all think Richter "a de 
HR auſe the 5 5 wants one. And there- 
fore he is as importunare for relief, 'as if all 
Roe were. not only heaped” on him; but 
onhned. to "Rims his fellows burthen light- 
ens not. his load; and if Kiſh 'never 
mT any. other, he could not 
85 nor reſent 17 4 elſccutioa. 80 that, if 


ould jud eit miſeries rather 2 
7 25 * gs of. Sigh "this "Latter's ſadder 
br 55 ts would move us to decree him the 

antage in point of  wretehednefs? 

"RANSLATE. now, my Toll, all =_— 


9 0 ; and a as we "meaſite the ſtraig 

lines, not by a ram's horn, But a Ret ſo 

be not thou ſo raſh; as to infer thy health from 

11 eisen and def) 
greater difficulty 

5 the” ſollicitouſtels of 


nor 


[1 


other, 
of anothet's cure 
thy care for thine, 


d. labouring for relief. la {6 depra- 
& as ours, Gne may (and perhaps in 


tha IL "ſearch hell to fird © wickeder men 
Ac be, but too f ently, met wit 

be, AY carce”| x irinotnt, chat 

he” finds. A 


*. Por Wilk chat man (till 
e tog 1 be apt to attempt an 
455 ,from the. pollutions of the world, that 

5 (ul 10 ſee gone mare inert 
not, 


tangled. in them chan hitnfelf, © 
1 2 + 0 my .fonll, content th if with that 
r; comparat! 45 Ni ea? tha in heaven 
high, it will never bring Vis thee. to) has no 
lace, reaſon 0 f the abſence of all vicious 
xcrlops3 and in 10 1 itſelf (wiheh it ſecures not 
rom). can afford on the 314 tired conſola- 
rion of not bein Mogether as iferable, as the 
wretchedeſt perſon in that place of torment. 


1E FI. EC TI UN vi 
f an eaſe ia cageh, that went very fab. 


eat, ds a aft Ke Trek invite de tp reft; as 
Tote abed. The hafty 'v ike fire 
Git of the fi Me happen, "ts" tum oper; 


S fall ax thy 
LIT 
1 „ that TH 
: A Wage NN, 122) poltite; BF this ſo 


A yet this ſelf wiftnefs theft wheels, 
whith: were Finger them, wol 1 Logos 

Kuh my bone 5 5 Be into idee i if 
hot. thts 4 Jelly, now L am fared over them, 


and above their ranch” ſerves byt to carry me 


the Fat aſter to wäftls th by Dr 5 = 2 


1 with e 
e reſtfe(s 'viciffitudes” but top jultly and 
An they 


Ns 
too 

| 1 fpirit, tliat bes proftrate on the 
nd, ny falls groveling” beneath them, 
diſorder and oppr but he, whoſe 
PYealon, hd piety, has, by a no- 


f 53 ſteady Contempt of them, placed him 
1 0 


had nee ag. ty WIL 
more de- 


te diſeaſes, Let 


thee che Jeſs earneſt in the. implor- wich myſelf, that if one, who knew not the 


9 the fight of 


1 it ſo m 
cit "thi i RR ied ap 


Oe l EE L © SY && 1. 


above them, A - 
quiet, in-ſpite'c all their 
be ſo fat from 

fire From theſe inferious 


all thoſe changes, that are talen for the 


turns of fortune's wheel, ſhall ſerve to 
him the luſter ue flee: manſiqn he would 
"In 


901 £4. Ly 


* 4 A 1 .; " 
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* E r K Elo vu. 


ue Arb. 
GN 10 1 Landau. "A 


OUR eyes, have been 


ſo long fixed upon this wihdmi 


Gi 
** 


that, in ſpire of che barrenneſs of the fubje&, 


cannot but ſuſpect, it may have afforded one, 
or each of you, an meditation. 

Eus zn. 'To juſtify your re, Genorio, 
I will confeſs to you, that I was conſ 


milter's trade and defigh, thould look upon 
this ſtructure, he would think the one er Wor- 
thy of ſo. incmmodious a manſion, if not 
a room in Bedlars ; de 
erect this fabrick in a ſolitary 9 
the cold And BEAR top of 2 eg grout, — 
where nothing e NN 
wind. whilit its high ſituation it to 

| ſucceſſive yiolences, of, them all. But he | 
that is is acquainted with the exigencics of the 
miller's deſign” and For wil think. he 

e very pro ce, in ſeating himfel 
ae 3 * no wind can Blow; that he 
al not be able 10 make advantage of. 


And having conſidered * 2 ay 
e when you . interrup them, w 
making this application of it; that we ought 


not £0 be too orward by cali e other- 
wiſe virtuous, and diſcreet,” for engaging them- 
ſelves, upon ſome accounts, to troub ome and 
unſettling employments : fot if the end be not 
miſchoſen, the means are to be eſtimated by 
their tendency thereunto z and though a calmer 

condition of life might be in itſelf more deſi- 
le yet when a more one can make 


* 


upon that account, be more eligible | 
other 3 ſince, as it expoſes him to more hard- 
ſhips, it affords him more ities of pro- 
ſecuting his aims; ſo that his ſtation is recom- 


mended to him by thoſe * 


F 


ek 
for t 
* 


lord, that you and Phot Jong B viſited, an 
who 


IF 


1 


Fl: 
1b 


5 

7 
1 
2 
: 

Z 


it when we have 


= 


4 


e great 


monarch's favours, and the fair Ef bers ban- 


quets. Nor do I doubt, Genorio, that we of- 
ten marvel, if not repine, at providence, u 

4 great miſtake; for by refuſing to be God's 
ſervants, men uſually become ſo to their on 
unruly . paſſions, and affections. And there- 
fore we often very cauſeleſly envy the great 
and rich, as if they were as happy as the ad- 


vantages wuchſafed them, would make a wiſe 


and good man; whereas perhaps the man 
ourts a reputation, that is not be acquired 
What men haye, but by what they are, and do; 
ot elſe he is in love with a lady, that loves not 
him, or loves another better: and the coyneſs 
of a miſtreſs, the 


would either not be ſubject to, or not be much 
concerned for, will keep him from enjoying 
any uf thaſe very things, ſor which by- ſtanders 
envy him 4. {© jaſt it is, that in eſtimating a 
man's condition, we ſhould not only conſider 
hat poſſeſſrons he has, but what deſires. 


"REFLECTION Vl. 
1 


gaudy fruit? Here is a green, that 
baaſt: 
and Pomong feems to have affected, in che freſh 


emeralds cannot, and T ſelf might 


rim, an emulation at rubies themſelves, | and 


to have aimed at manifeſting, that ſhe can give 

her vegetable productions as lovely and orient, 

_though not as laſting colours, as thoſe that 

make jewels precious ſtones f and if, upon the 

hearing the praiſes this ſcarlet deſerves, her 

2 1 her own cheeks with ſo vivid 
OL. II. 


to whom a 
ne, that deſty might juſti 
ne, poliſhed ſkin, that our vulgar 


8 -þ 
8 A N. 


cy 


* is like to be long enou 
the Jetſure of a reflection on it: for I have 


| title of a neighbour, 
or ſome ſuch trifling accident; that another beh 


unſtopt by many obſtacles, 


a colour, per 
her pride. In a word, ſuck 
dye this ſame 
Tu Ton ge 
no longer ioneq for rendring that fruit 
an apple, that inveigled our firſt ae But 


pure and tempting green and x 


though theſe winning dyes delight me ſtrange- 
I. they ate fond for my ęxe alone, and not 
my ſtomach g L haye no palate for coloucs; and 


to reliſh chin Ruit well, and know whether It 
rforms to the taſte what it promiſes to the 
hr, and juſtify chat Platonick definition, 
ſtyles. beauty the luſtre and flower of 
| + All this gay outhde is cut and thrown 
away, and but for parings. Thus, in 
opinions, n I laok with. on that 
neat faſhionable dreſs, that ſmoother pens fo 


finely cloathe them with z and though I be de- 


lighted wich the pretty and ſpruce expreſſions, 
that wit and gloquence are wont to trick them 


up with; yet hen I mean to examine their true 
reliſh, that, y liking, I may make them 
mine, I ſtill ſtrip and diveſt them of all thoſe 
flattering ornaments. (or cheating diſguiſes ra- 
ther) which ſo often conceal or miſrepreſent 
their true and genuine nature, and (before 
ever I ſwallow them) after they have been ad- 
mitted by the more deluſible faculty we call fan- 

I make them paſs the ſeverer ſcrutiny of 


reaſon. 
> IRREFLECTION H. ; 
Upon his coach's being ſtopt in a narrow lane. 
H For aught I can gueſs, my ſtay 


, to afford me 


found already, in this narrow lane a very large 
ſcene to exerciſe my patience in; and this chur- 
liſh drayman ſeems'reſolved to be as tedious 
to me, as Ludgate-Hiii is to his horſe, when 


by his cart is overloaden. They, that are going 


on foot to the ſame. place this coach ſhauld car- 
ry me to, find not their paſſage hindered, or 
their way obſtrufted by that, which keeps me 
here z and were I dii to leave my coach 
7 * Ln 
company e place my deſigns and | 
11 * —— _ I ſhall (probably) be 
ſuppl] getting quickly out 
Gong hence. Alas! how frequently falls it 
out thus in our journeys towards heaven ? 
Thoſe, whom their adverſe fortune, or a noble 
ſcorn, hath 8 or releaſed from, theſe 
troubleſome and intangling externals, may tread 
the paths of life nimbly and chearfully, being 
that intercept the 
es of pthers. But thoſe ſtately . 

whoſe pride or effeminacy will not permit 
to move an inch towards heaven, unleſs they 
may be carried thither in pleaſure's eaſy coaches, 
and who will not bate a ſuperfluity, or lay by 
the leaſt circumſtance or punctilio of grandez- 
za, to leſſen themſelves into a capacity of en- 
tering in at the ſtrait gate, may ſoon find theſe 
treacherous and over-loved conveniences turned 
into cumberſome clogs, and real impediments, 
that will, if not block up, at leaſt obſtruct the 
paſſage to the ſeat 0 ſo much joy; that even 
u to 


@coarrevitRertocrions? SU 


do be caſt aſhore there, By Mp. 
blefling 3 and thut he is thought unte 
admitted there, that cant Think IIt his h 
| neſt to reach tha place himſetf,;chough he 
all behind him r 6th WTIOLHU DD ToABT9:; bY 


We mma 1 150 Basra any =; 12 4 


REI ER ©'\T x 0 N. 9 420%: 


7 5 VE eee, ths 2 


Wert a 
to 


oh 


ee 

4H 18 glak does indeed 3 
truſted veſſelj but it a her on- 

* to our eyes, not to our ff 110 de be not 
making up to us, chis inſtrument will 4 


prove no londſtone to draw her towards us; 
and if ſhe be, it will put us into a better readi- 
neſs to receive het! Such another inſtrument 
in relation to death is the meditation of it; 
(by mortals ſo much; and ſo cauſeleſiy, abhor- 
red: ) for though moſt men as ſtudiouſly ſhun 
all thoughts of death, as if, like nice acquaintan- 
ces, he would ſordenr do viſit, where he knows 
he is never thought of, or as if we could ex 


we ate ſo; you hen this meditation dea 
be? riedter/to us, without all — ay 


berwixt us and Hm: —— laßt ene. 5 


mylke not yet 4 Ming us, this it 
gl will will no more ulckely is pace; than direct 
arid And If he be, with6uthaftening bis 
—— repare us for hi For 


rdleſs chin aõ])e me t6 pre- 
Pl re mrs the evuiſe of hature;'T have yet a 
„. preneyſtock of ſand — 25 nt Vp fey 

: wherefore, though Tam now too 

to ey with Hane Behold, 'now Tam old, and 
know" not the day ef wy death, Gen! wxvii. 2. 
yet fince the pound ulld lutte of us all has 
cuuſe to ſay of patienoe, V ben 
years ' are" come, ten ſhalt I go the way 
ee eee Job gif 22. and ſince 
it is the wiſe man's counſel, Not #0 boaſt our- 
ſelpes of to-morrow, becauſe we know not what a 
day may: bring forth : I will endeavour (to uſe 
our Saviour's terns) 10 rake bee tÞ myſelf, left 
at any time "that day come on me anawares, 
Luke xi." 34. And, as the only ſafe expedi- 
ent in order theteunto; 1 will (in imitation of 


empt eee eee _ 


ourſelves from Tor art Re by WN e Job iv; 24. 
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Upon the 1 invaſion of theijeaſe.  zed me, as well as troubled me, if I had ſuffici-- 


IS viſit; dear de 
PETE EEE 
es alſo one o ; ugh it 
a, hours ſince we * and though 
— — — 
than that, which your.-leaving me is wont to 
give me ʒ rr 
a change in my condition, as: to be, doubt 
not, aſteady viſible in my looks: for whilſt 
I was ſitting quietly in my chamber, and was 
as far from the thoughts of ſickneſa, as from 
any ſuch diſorders, as are wont tu be the o- 
ſions of it; and whilſt I was delightfully enter- 
by an outlandiſh virtuoſo, that came to 
viſit me, with an account of the ſeveral-attempts, 
that art cither made, or deſigned in foreign 

to produce curioſities, and improve 
— — farprized with a 
chilneſa, DR that came ſo unex- 
pected, and ĩnereaſed „chat it was height 
ned into a dowiiright fit of an ague. before I 
com yn GET OO it Was. W 


ently conſidered, to what a ſtrange number and 
variety of diſtempers theſe Frail carcaſes of 


outs are obnoxious; for, if Thad eulled to mind, 


what my curioſity for diffectiens has ub wn me, 
and remembred how many bones, and muſcles, 
and veins, and arteries, and griſtles, and liga- 
ments, and nerves, and membtanes, and jui- 


| ces, a human body is made up of, I could not 


have been ft that fo-curious an engine, 
that conſiſts of ſo many pieces, whoſe bar. 
mon is requiſite to health, and whereof nor 

any is ſuperfluous, nor ſcarce any ir p 
ſhould have ſome or other of them out of order, 


it being no more ſtrange, that a man's body 
ſhould be ſubject to n 
an inſtrument with a thouſand ſtrings (if 


there were any ſuch):ſhould frequently be o 
of tune eſpecially ſinre the bare change of ai 
may as wel e the body of a man, as 
uritune ſome of the of ſuch an inſtru- 
ment ; ſo that even the inimitable ſtructure of 
human bodies is ſcarce: more admirable; than 
that ſuch curious and <laborate engines can * 
a TH ba ay <4 £3 81 inn — 
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wot Iþ2” And indeed when I confi 
ro deſtroy the life, or, at the leaſt, the health, 
even of <hofe; that are careful to preſerve them; 
and how eaſily the beams. of a warm ſun, or 
the breath of a cold wind} or too much, ot 
roo little "exerciſe, à diſh of green fruit, or an 
infectious vapour, or even a ſudden fright, or 
ill news, are able to produce ſickneſs, and per- 
ps death; and when 1 think too how ma- 
ny evitable miſchiefs our own appetites, or vi 
des, expoſe us to, by acts of intem that 
neceſſitate the creatures to offend us, and prao- 
tices of ſin, hereby we provoke the Creator 
to puniſh us: when, I ſay, I conſider all this, 
ac how many miſchiefs he muſt 


eſcape that arrives at grey-hairs; 1 confeſs, the 
7 —— the ſight cannot keep me from 
thinking it worth ſome wonder, to ſee an old 
man, ially if he be any thing healthy. 
But theſe kind of thoughts, Sopbronia, are fel- 
dom entertained, unleſs they be excited by 
ſome unwelcome occafions ; and when we are 
long accuſtomed to health, we take it for 
granted, that we ſhall enjoy it, without taking 
it for a tnercy that we are ſo: we are not ſen- 
ſible enough of our 1 *. opens 
dance on the divine goodneſs, if we lon 
uninterruptedly enjoy it ; and'by that was. Jars 
ful heedleſſneſs we do, as it were, neceſſitate 
providence to deprive us of its wonted ſupports, 
to make us ſenſible, that we did enjoy, and that 
we always need them : it being but fit, that 
mercies ſhould ceaſe to be conſtant, which 
their conſtancy only, that ſhould be their in- 
dearment, keeps us from entertaining as mer- 
cies. I will therefore, Sopbronia, endeavour to 
derive this advantage from this ſudden fit of 
ſickneſs, ti make me thankful for health, when 
Seaman old ger to reſtore it me, and to 
me from reckoning c tly upon the. 
laſtingneſs of it. For though we are very unapt 
to take even the wiſe man's\counſel, © where he 
forbids us to:bge/t ourſelves . of to:morrow, be- 
cauſe we know not what a day may bring forth; 
yet by ſuch accidents I find, that Solomon ſpok 
much within compaſs, and had not done othe 
wiſe; if for a day he had ſubſtituted an hour: 
for ſo many, and ſo various are the unforeſeen: 


accidents; to which we poor mortals are expo- 


ſed, that the continuance of our health or pro- 
ſperity do much more merit our thanlcs, than 
the interruption of them can deſerve our wonder. 
And I muſt confeſs, Sophronia,: that though 
my falling ſick may be but my unhappineſs, 
my being ſo much ſurprized at ĩt was my fault. 
27:3 „rei aun t Nor & AI 77 9121045. 
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NE that, not knowing what ails me, 
ſhould come in, and ſee me in this ſoft 

bed, not only covered, but almoſt oppreſſed 
with clothes, would confidently conclude, that, 


whether or no l / be diſtreſſed by the contrar 
quality, I cannot at leaſt be troubled —4 
cold : and if he himſelf were ſo, he will be 
apt to enyy me. And if, inſtead of coming 
in my cold fit, he ſhould viſit me in my hot 
one, and ſee me with my, dhoulders and arms 
= uncovered; and nothing but the ſingle 
apt to tun. chat I muſt lie very cool. But 
alas I in ſpitel of all that lies upon me, an in- 
ternal froſt has ſo diffuſed it {elf through every 
parts that my teeth chatter, and my whole 
body does ſhake ſtrongly enough to make the 
bed it ſelf do ſo ; and, though I ſtill wiſh for 
more clothes, yet thoſe, that are heaped on me, 
can ſo little controul this preternatural cold, 
that à pile of them might ſooner be made 
great enough to cruſh, than to warm me : ſo 
that When I travelled even in froſty nights, 
the winter had nothing near ſo ſtrong an ope- 
ration on me. And as that external cold was 
far more ſupportable whilſt it laſted, ſo it was 
incom y more eaſy for me, by exerciſe, 
and otherwiſe, to deliver my ſelf from it. 
Tus, when a great or rich man's mind 
is di ered with ambition, avarice, or any 
immoderate affection, though the by- ſtanders, 
that ſee not hat diſquiets him, but ſee what 
great ſtore of accommodations fortune has pro- 
vided for him, may be drawn to envy his con- 
dition, and be kept very far from ſuſpecting, 
that he can want that contentment, the means 
of which they ſee him ſo richly ſupplied with: 
and yet alas] as the colder heat of the exter- 
nal air is much leſs troubleſome to a man in 
health, though furniſhed with an ordinary pro- 
portion of clothes, than the cold or hot fit of 
an ague, with a pile of blankets firſt, and 
then a ſingle ſheet ; ſo to a vigorous and healthy 
conſtitution. of mind, external inconveniences 
are much more ſup le, than any accom- 
modations can make the condition of a diſ- 
temper d ſoul. Let us not then judge of men's 
happineſs, ſo. much by what they have, as by 
what they are; and conſider both, that fortune 
can but give much, and it muſt be the mind, 
that makes that much enough and that, as 
it is more eaſy to endure; winter, or the dog- 
days in the air, than in the blood; ſo a health- 
ful mind, in ſpite of out ward inconveniences, 
may afford a man a condition preferable to 
all external accommodations without that. 
re . 16 ' 140 803. 
ME DITAT LON III 
. Upon the ſutteſſion of the cold and bot fit. 

'7 HEN'the cold fit firſt ſeized me, me- 

thought it was rather melted ſnow than 

blood, that cifculated in my veins, where it 
moved ſo inordinately, and maintained the 
vital flame ſo penuriouſly, that the greateſt 
ſign, which was left to diſtinguiſh this cold from 
that of death, was its making me ſhake ſtrong 


enough to ſhake the bed I lay: on. I called for 


more and more clothes, only becauſe I needed 
them, not becauſe I found any relief by them: 
I fancied the torrid zone to be of a 


defirable conſtitution than that we call the tem- 


3 | perate ; 


more | 
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ſince they live in a el ſtream, and, when they 
Pleale, may drink as much as they lit, 
Ir then, Sophronia, the ſelſ-. ſum perſon may, 
within leſs than two hours, have fuch different 
3 ef His own conditio, as now 

of chat as 4 ſad grievance, which 


wig before he wiſhed for 28 à relief; 
we may well feknowledge, thut we. 
'the 


qd of 


thiſtitke- in eſti 
flictions we. fi 6f,- and find 
tmeaſy ds we m chem, hill we not _ 
&iire the Whole affliction, that eroubles us, but 
often ineteaſe it, by by repinint at the cavied 
Ebnditivn of others. * 0 bos « l 
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ary Kind of Releneſd, that for the preſent trou · 


dim, is far lets than if it were 
ay ny yon] Fe) hy 

his caſe to be 0 angular, that cannot 
to him in St. Pauls "No 4 
Ba befallen you, but that which is common to 
men, 1 Cor, x. 13. He preſumes, that he 
cool far more eaſily ſupport his croſſes, if in- 
preſene- diate; Ad hud-this or that 
„if the exchdhge-were made, 
&; wiſh for his flrſt ſickneſs, 
much troubled at his own folly, 
hed pero He that is tormented with 
the got, is apt to enhiy any nick man that is 
exempt that and able to 


ebe PAR is with ths droply, 
fatietes all perſon „ whbſe difeaſcs 
drink to their Wirk: and the 


mah envies' both theſe, and thinks no 
perfortf {6 HiRAOICTN hl WOrk; @ thoſe this 
cannot fee the world. Fevers burn us, 


ſhatter. An, * drownñ ul, Phfenſies un- 


toxt vulſi 
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and: in done 1 is np conſideratie di 
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not ba ein unleſs either chronica 
diſtafes do lingeringly deſtroy, or ſome acute 
dochaſtiiy ſnateh it away. And indeed, if a 
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neral t therefore, which we are 
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10 hem in dee — 
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Bua abel Lud 


my 
who, urged-ith thirſt, fold 
of cold water... 


thorough my threat ; ſo chat not 

y it did but àmuſe me, not cure me; but, 

which is worſe, drinking it ſelf increaſed 7 
28. by i the fever, whoſe 

T2 that was, -.r Wherefore, ſeeing all 

tooling juleps that could wages adminiſtered, 

othing but the ex a 

of being much relieved by ſuch flight and pal- 

ative 


Sec. 3. Occasronal REFLECTIONS. 


Jiative medicines; the doctor thought _—_ 
a more generous 2 aid; ordered; that, 
inſtead of giving me drink, they ſhould take 
away blood, as judging it the beſt and far 
the ſureſt t take away the uneaſy 


petites does too 'Teſtleſsly and eagerly 
objecta, which, though perhaps in themſelves 
not abſolutely: bad, are at leaſt made, by a 
conjunction of circumſtances, unfit and dan- 
gerous for the that longs for them: 
we, like unſkilful or uoruly patients, fondly i- 
magine, that the only way to appeaſe our de- 
ſires is, to grant them the objects they ſo 
tely tend to. But the wiſe and ſo- 
vereign phyſician of ſouls, who conſiders not 
ſo much what we do with, as what we ſhould 
wiſh, often diſcerns, that this præternatural 
thirſt indicates and calls for a lancet, rather 
than a Julep, and knows it beſt to attempt 
the cure, rather by taking away ſomewhat 
that we have, than by giving us that, which 
only a ſpiritual ſuperfluity reduces us to want. 
d in effect, we often ſee, that as a few oun- 
ces of blood taken away in a fever do cool 
the patient more than the giving him ten times 
as much drink would do ; ſo _ 5 5 
rtly letting out, and partly erati 
2 affections, do more compoſe an 
appeaſe à mind moleſted with inordinate appe- 
tites, than the poſſeſſion of a great many of the 
objects we impotently defire. Whilſt our ap- 
tites are roving, and unreaſonable, and in- 
Tate, the obtaining of this or that particular 
object does but amuſe the patient, not take 
away the diſcaſe ; whereas ſeaſonable and ſanc- 
tified croſſes, that teach us to know our ſelves, 
and make us ſenſible how little we deſerve, 
and how little the things we are ſo greedy of 
could make us happy, if obtained, may reduce 
us to a reſignation, and tranquillity of mind, 
preferable to thoſe over- valued things, which, 
as it keeps us from enjoying, ſo it keeps us 
from needing. Thus Zacheus, who, whilſt a 
publican, never thought he had enough, when 
he had once entertained our Saviour, though 
he offered to make a quadruple reſtitution of 
whatever he had fraudulently acquired, was, 
upon a ſudden, by being freed from avarice, 
grown ſo rich, that he was, forward to give 
no leſs than half he had to the poor; as if his 
divine gueſt had wrought upon his s ſuch 
miracles, as he had done upon the five loaves, 
and two fiſhes, of which the remains amounted 
to more than the whole proviſion was at firſt. 


MEDI TATIEN Y 
Upon the taking of phyſick. 


HE laſt bitter potion that I took, So- 


pbronia, was, I remember, ſweetned 


with the hopes were given me with it, that it 


might prove the laſt I ſhould need to take, 


and would procure me a ſettled and durable 
Vol. II. . . „ ani e 14 00 


health: but I find 
benefit I derived from it is nothing near ſo 
laſting as it was welcome; for I am now re- 
duced to take phyſick again, and I fear muſt 
often do ſo, before I ſhall be able to diſlodge 
this troubleſome ague that haunts me. For 
though the laſt phyſick I took, wrought ſo 
well, that I hoped it had brought away not 
only the ill-humours themſelves, but the very 
ſources of them; yet by the effect of what I 
took this morning, I not only find there is 
as much to be away now, as there was 
then, but, what is ſadder, I can ſcarce: hope 
this phyſick will excuſe me from the need of 
taking more again ere long. But though it is 
a/ troubleſome thing, and muſt be often re- 
peated, yet it is a ſalutary thing too, and can- 
not be more unpleaſant than it is uſeful z and 
as loathſome as it is, a ſickneſs were far worſe. 
Thus when a relenting ſinner has endeavoured 
to waſh away his ſins with his tears, he may 
poſſibly think himſelf. ſo thoroughly waſhed 
in that abſterſive brine, (which yet owes its 
cleanſing virtue not to its own nature, but to 
the blood of Chriſt) that if he be a new con- 
vert, and be entertained with thoſe raviſhing 
delights, wherewith God is often pleaſed to 
engage ſuch returning prodigals, (as the kind 
father welcomed his riotous ſon with feaſting, 
and with muſick) that he is apt to fancy re- 
pentance to be like baptiſm, which, being re- 
ceived once for a man's whole life, needs ne- 
ver be renewed. But though, during ſuch 
tranſports, an tenced convert may be 
apt to caſt the gauntlet to the world, ſaying 
in his ſpiritual proſperity, that he ſnould never 
be moved; yet, as our Saviour ſpeaks, The 
ſpirit indeed is willing, but the fleſh is weak : 
and too 2 our reſolutions flag with 
our joys, and thoſe that a while before ima- 
gined they deſpiſed the world, find themſelves 
worſted, if not captivated, by it; and find it 
far more difficult than they thought it, to live 
in the company of ſinners without being of 
their number, and in ſo defiled a world with- 
out being ſpotted by it. 
Arp as the ſame David, who ſaid in his 
roſperity, he ſhould never be moved, ſaid in 
bi diſtreſs, he ſhould one day periſh by the 
hand of Saul; ſo many of thoſe, that whilſt 
their tears of repentance, and of joy, are not 
yet dried off their eyes, are apt to defy and 
contemn all the ghoſtly enemies, and difficul- 
ties, that oppoſe their preſent zealous reſolu- 
tions, will, perhaps, in a-while after, when the 
meet with unexpected impediments, and foils, 
change their confidence into deſpair, and think 
thoſe very enemies, whom they lately looked 
on as deſpicable, to be inſuperable. But as 
phyſick, that does good for a time, ought not 
to be rejected, becauſe it does good but for a 
time; nor ſhould we reject the only ſure means 
of our preſent recovery, for fear of future re- 
lapſes : fo, though we ſadly find, that repen- 
tance muſt be repeated, and that after we have 
practiſed it often, we muſt have need of it a- 
gain; yet ſince it is the only proper means to 
recover a foul out of a ſtate of fin, which is 
8 9 worſe 
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XV. 57. | 
MEDITATION VI 
Upon the fyrups and other feet things ſen 
4 him by the Doctor. "Re # 


1 ſhould as 


ſome of 
with as much ſugar, as if they came not from 
ary apothecary*s ſhop, but a confeftioner*s. But 
pry mourn ae . any 
ing, rough it; thoug 
ſickneſs ma nog os. of he pens i 
molt neceſſary to the rendring theſe medicines 


takable by me, yet upon the account of the 


—_ all that the Doctor's tender- 
neſs and ſki _— TT 
can at moſt but keep them from being loarh- 
ſome. - And therefore you will eaſily believe, 


Sophronia, that I enjoy theſe ſweet thi 
on 2 1 


no attendance 


 QecasionNatln REPLECTIONS. : Sec. . 


deprive them of their na- 


be 1 
worſe diſeaſe 


conſiderable than the weakneſs they ſuppoſe 
that it is far more eligible to be without them 


MEDITATION VII. 

upon tbe want of fleep. 0 
"A H! dear Sepbronia, in 1 of all the 
: care and officiouſneſs of thoſe diligent 
attendants, that wy were pleaſed to ſend to 
watch with me, I have ſlept all night as little 
as 1 do now, or as I ſhall deſite to do whillt 
you ſtay here, 8 
Tuts unwelcome leiſure brought me as 
much a neceſſity, as an opportunity to ſpend the 
time in entertaining my thoughts, which on 
this occaſion were almoſt as various, and 


ſeemed too as wild, as, if I had ſlept, my 


dreams themſelves would have been: and 
therefore, I preſume you will not wonder, if 
I can now recall but few of them, and if the 


- feſt be as eaſily vaniſhed out of my memory, 


as they came abruptly into my mind. 
Tu firſt t, that I remember enter- 


tained me; was that; which was the moſt natu- 
tned rally ſuggeſted 


by the condition I was in: for 
when I found how tedjous and weariſome each 
hour was, and obſerved how long a time 
ſeemed to intervene betwixt the ſeveral divi- 


ions, that the ſtriking of the clock made of a 


night, that muſt at this time of the year be 
much ſhorter than the day; I could not but 
conſider, how inſupportable their condition 
muſt be, to be caſt into outer darkneſs, where 
tormented wretches lic, not as I do upon a 
ſoft bed, but upon fire and brimſtone, where 

"Francs or kindncks of friends, 


is allowed them, . that need it as much as they 
deſerve it little; and, which is worſt of all, 
wes whar 


$4 OccavtonaL 


diſmal a night, 
of ages; euch of 
an. age, FEA rh Y 2 
Tux next ching I was 
how. defective we are in 
God: 


By Was, 


a particular ac 
gin to ſee, that it is our heedlleſſneſs, not their 
uſeleſſneſe, that keeps us from daily being 
thankful for a multitude of mercies, that we 
take notice of; though it. be. injurious, that 
that only ommonneſa, that heightens the bene- 
fir, ſhould keep us from us from being ſenſible 
of the greatneſs of it. I confeſs I was very 
lately one of them, who looked upon fleep as 
one of thoſe inconveniencies of human nature, 
that merit à conſolation ; and I very little ap- 
rehended, that I ſhould. ever complain of 
want of ſleep, as of a grievance, the ge- 


ceſſity of it being what I always looked upon 


under that notion, But I now ive, he was 
a wiſe man, who ſaid, That God made every 
beautiful in its ſeaſon. And yet, when I 
er the affinity betwixt ſleep and death, 
whoſe i it is, I cannot but think it very 
unlikely, this life ſhould be deſigned for 
our happineſs, ſince not to loſe almoſt half of 
it were an infelicity. nr tle 
 AnoTHER thing I remember I was conſi- 

ing, was this, that though want of ſleep 

be one of the uneaſieſt accidents, that attend on 
ſickneſs, yet in many caſes it proves as uſeful 
as it can be unwelcome. For there is a ſort of 
jolly people, far more numerous than I could 
it them, who are at utter defiance with 
thinking, and do as much fear to be alone, as 
they ſhould to do any courſe, that is natural:y 
productive of ſo unmanly a fear: and the ſame 
ſinful employments,. or vain paſtimes, that 
make them afraid of being alone, do ſo much 
keep them from the neceſſity of being ſo, that 
they keep them almoſt from the very pole 
lity of it. For in the time af health, viſits, bu- 
ſineſſes, cards, and I know not how many o- 
ther avocations, which they. juſtly ſtyle diver- 
ſions, do ſucceed one another ſo thick, that in 
the day there is no time left for the diſtracted 
perſon to converſe with his own thoughts: and 
even, when they are ſick, though they be de- 
barred of many of thoſe wonted diverſions, 
yet cards and company will give them 
to prove a charm againſt thinking, which the 
patient is ſo willing, or rather ſollicitous, to 
decline, the need of that ſickneſs leſs troubles 
him, as it keeps his body from going abroad, 
than as it tends to drive his thoughts home; 
ſo that ſickneſs does little or nothing towards 
the making ſuch men conſider, by caſting them 
upon their beds, unleſs it alſo hinder them 
from ſleeping there. But in the long and 
tedious nights, when all the praters, and the 
gameſters (who are uſually called. com- 
panions, but ſeldom prove good friends) are 
withdrawn, and have left our patient quite a- 
lone, the darkneſs of the night begins to make 


* 


protracted to millions 
rs ip 


REPLRCTTONSG. 


Aim diſcern, and talce ſome notice of his own 
<ondition, and hi eyes, for want of outward 


objeRs, are turned inwards, he muſt, whether 
he will or no, duting the filence of the night, 
Hear thoſe leſſons, which by the hurry. and 


avocations of the day he endeavoured to avoid. 


And though this be a very unwelcome mercy, 
yet it is a mercy ſtill, and the greater 
for being ſo unwelcome: for if he could ſleep 


in — N 22 health, he were 
in great danger ving his conſcience laid 
alleep,. till it ſhould be awaked by the flames 
and ſhrieles of hell. And the deſign of God 
in chaſtening being to reclaim and amend us, 
we not only do, by our want of reflecting, en- 
dure the trouble of ſickneſs, without reaping 
the benefit of it ; but alſo by our ſhunning to 
conſider, - we are ſo ill- natured to our ſelves, 
as to lengthen the ſickneſs, we are fo impatient 
ofy which is in us as fooliſh, as it would be in 
a nice patient, after having been made to take 
a bitter, but a ſalutary potion, to ſend unſea, 
ſonably for cordials and juleps to hinder the 
working of it, and ſo by ſuch- unrulineſs loſe 
the benefit of the operation, and lengthen his 
pain and ſickneſs, to avoid the far leſs trouble 
of complying with the nature of the medicine, 
and the deſigns of the phyſician : ſo that re- 
pentance being neceſſary to recovery, and the 
conſidering of 'a man's own ways as neceſſary 
to. repentance, . the want of ſleep, which both 
allows us time, and impoſes on us a neceſſity to 


think, may well be looked upon as a happy 


grievance, ſince it very much tends to the ſhort- 
ing of our afflitions, by the diſpoſing us to 

co-operate towards God's aims in ſending them, 

MEDITATION VII. 


Upon telling the firokes of an ill. going clock in 
| the night, © 


HE. ſame violence of my fit, that made 
7 me very much need ſleep, allowed me 
ſo little of it, that I think I miſsꝰd not hearing 
one ſtroke of the clock all the night long. 
Bur ſince you know, Sapbronia, that the clock 
is kept by the ſoldiers, that are quartered in 
the place where it ſtands, you will eaſily be- 
lieve, that it is not very carefully looked to; 
eſpecially ſince they are not only wont to let it 
go ill, but do oft times make it do ſo on pur- 
pole, and as may beſt comply with the of- 
ficers occaſions, and as they would have the 
guards, that are to be ſet here, or to be ſent 
hence, ſooner or later relieved. Of this un- 
certain going of the clock I never had oc- 
caſion to take ſo much notice as the laſt night, 
when, lying too conſtantly awaked, I began 
to obſerve, that though all the hours were ſo 
tedious, as to ſeem every one of them extraor- 
dinarily long, yet oy manifeſtly appeared to 
me not to be equally ſo; and therefore, when 
the clock ſtruck eleven, to ſatisfy my felt, 
whether it did not miſ-inform me, I called to 
one that fat up by me far the watch I uſe to 
meaſure the time with in nice experiments, 
and found it to want but very little of mid- 
night; and not much above an hour after, 
when by my watch it was but about one, _ 

| | that 


dhat kept the clock, whether out of n 
—— 2 to make amends for paſt 


gion ire AION eſtimating 
or ſhortneſs of diſcourſes: for there 


— the difficulty or importance 


words, n 


as many 
ur > are ny . f 
Many, Or are requi 
1 rer 
ſhould have done, when it ſtruck eleven, 
yet ſtruck a vhile after too often when it ſtruck 
but two, becauſe the firſt time it was mid- 
night, and the ſecond time it was but one of 
the clock ;, ſo to eſtimate, whether what is ſaid 
have its due length, we are not ſo much to 
look, whether it be little, or much, or whether 
2 man ſpeak in the right time, — If . 
9 85 


MEDITATION 1X, 
" Uhr comparing the chock and bis 5 watch, 


* occaſion I had, Sophia to com- 
pare the clock and my watch, 

to me this other reflection, that the dial-plate regular 
of the clock being I know not how many times 
larger than that of the watch, the circle, on 
which the hours were marked in the one, did 
by vaſt odds exceed: the ent. circle 
of the other: and yet, though the index of 
the clock had then through a far greater 
quantity of ſpace than that of the watch, this 
little index, g, when it was indeed mid- 
night, arrived at the mark of the twelfth hour, 
when the greater index was come but to that 
of the eleventh, I juſtly. concluded, that the 
watch did only go- truer, but: more forward 
than the clock, 

Tuus in eſtimating 0 A there is 
ſomething elſe to be looked at than- the mere 
duration of them; for there are ſome men, 
who having loitered and trifled away very 
many years in the world, have no other argu- 
ment of their age, than the church-books of 
their grey-hairs ; and as little do they indeed 
live, that waſte a number oÞi t years 
in ſucceſſive or, diverſions from the 
true buſineſs end of life. Theſe, and 
other kind of that conſume 
time to little may be ſaid rather 
— laſted long, than to have lived long: 
as the careleſs wanderer, who, inſtead of 
travelling, does nothing but ſtray from one 
wrong way to another, though he do fo at 
midſummer, from morning to night, — — be 
faid to have been long on horſe- back, but 

to have a long journey: nds 
he, that by thrifty huſbanding his time, and 
induſtrioully.1 ping it, has early diſpatch- 
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ol che ſulyect is ſuch; that though it coſt a may 


narrow a 


attention ow eaſily excited 
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many y hit. 
kc they wer one of thoſe ſort of men we 
attribute a pro ee 8 the other 
i longed er Heathin could fay, 
Non oft viothey ſed valere — en within — 

compals foever's man's life be con- 
fined, if he have lived ſo long, as, before he 
comes to the end of life, he have reached the 
ends of living; the attainment of that meaſure 
of knowledge, and the of thoſe graces 
and yirtues, that fit a man to glorify God in 
this ſhort: life, and to be a by kim in 


r r pods wart 


LI 


MEDITATION: X. 
Open a thief in ndl. 


HE: filence of the night, -and my bein 

unable to ſleep, 3 me bo hve 15 
chanced to take 
notice, that the dim light of thee candle, which 
che curtains were not drawn ſo cloſe as to ex- 
elude every where out of the bed, was on a 
ſudden conſiderably increaſed, and continued 
ſo long in chat condition, that, for fear of 


Ti 


1 = 


_ ſome miſchance, I put my head out of the bed 
"4 to ſee, whence it was that this new and unex- 


pected incteaſe of light proceeded; but I 
kly found, that it 24 from a thief (as 

1 call it) in the candle, which by its ir- 
regular way of making the flathe blaze, had 
melted down a Shot t of the tallow, and 
would have ſpoiled the reſt, if Thad not called 
to one of thoſe, that watched with me, to re- 
ſcue the remains by the removal of the thief. 
But I had ſcarce done this, when, I confeſs 
to you, onia, I found my ſelf invited 
to make ſome reflections upon what I had 
done, and to read my ſelf a new leſſon by the 
beams of this new light. For though this thief 
made the candle ſhine more ſtrongly, and dif- 
fuſe a much greater light than it did before ; 
yet becauſe it made a great and i r waſte 
of the candle, I ordered it to be taken away 
and on this occaſion e I might juſtly 
make uſe of that ſaying of Pharaoh's forgetful 


though I find no great difficulty in abſtaining 5 
from other kinds of intemperance, yet to that 
of ſtudying, my friends, and eſpecially my 
phyſicians, have often accuſed' me of being 
too indulgent, - Nor can I altogether deny, 
but that in mental exerciſes there can be ex- 
Nr and exceſſes, I may have ſometimes 
been guilty of them; and that the things, for 
which I think life valuable, being the ſatiſ- 
faction, that accrues from the i er N -4 
knowledge, and the exerciſe of piety, I 
thought it allowable, if not commendable, to 
conſume - or hazard it for the attainment of 
thoſe ends; and eſteemed ſickneſs more for- 
midable for its unfirting me to learn, and to 
teach, than for its being attended with pain 
and danger; and looked upon what it made 
me forbear, as far more troubleſome _ 
I what 


butler, 7 d — fn, my faults this day: For Gen. ui 


Seck . 
hateverelſe it made mo endure; But I find my 
SI ks tires under my mind, and a 
7 cortemplation does ſenſibly 
pend my; — a to male me feel — 
mare; weary. than the riding ea 
many hours Js ever done. 
| « may chough, 40 Je e 
. AEYs : N May give IS 1g t. 
it it fic to have the chief taken away, 
it made the candle giye m 
— uu would, have waſted it tao laſts! 
tly made. it en too ſoon. I. ſae 
ir perſiiaſions,/ that 
i have me huſpand euer th lathe Rock 


to 
. it too faſt, thaugh for a while 10 
keep h blaze: I will therefore 
to Rae this, ſickneſs, and of this, accident, 
what tlie doctors. hitherto could. never teach 
me, and £xyoin, my ſelf an abſtinence, which 
to me is ys; than if wine, or women, 
or ther ſenſual pleaſures, were to be the yer 
of it z but if in ſo difficult an exerciſe of Jelf- 
denial, I do not always What I am 
now ed to, it ia le 1 Thall ealihy for- 
give my ſelf, for but a little haſtening the end 
CF life to attain the * of it. 


en 1.1 
MEDITATION XL 


Upon the being in danger of death 


[ Ks . that phyſicians are wont, . K. 
er "Hippacrate to tell us, that 
which, intermit are eyaid of danger. But 
though an ague, whillt it continues ſuch, could 
not be a mortal diſeaſe; yet why may it not 
degenerate into ſuch a one? And for my part, 
who take the prognoſticks of phyſicians to be 
but gueſſes, not prop ecies, and know how 
backward they are to bid us fear, till our con- 
dition leave them lire apes of us; I cannot 
but think that patient very ill, adviſed, ;who 
47 not time to entertain thoughts o fdeath, 
* as his doctor allows him any hopes of 
or in caſe they ſhould both — deceived, 
it 1 would be much eaſier for the miſtaken phy- 
ſician to ſaye his credit, than for, ide ure. 
pared ſinner to ſave his ſoul. | 
WHEREFORE, Sophronia, finding my Ait. 
caſe attended with unuſual threatening ſymp- 
toms, not knowing where they would end, I 
laſt night thought it fit to ſuppoſe they might 
end in death: and two —— y made 
me the more r for ſueh an entertainment 


of my thou 
t we can ſcarce be too careful and 


Ons, T 
diligent in fitting our ſelves for the acting of a 
well, that we can never act but once: for 
where the ſcripture tells us, z# is appointed for 
all men once to die; it is immediately ſubjoined, 
that after that comes judgment; and if we die 
ill once, we ſhall never be allowed to die a- 
gain, to ſce if we would die better the ſe- 
cond time than we did the firſt: hut as the 
wiſe man allegorically ; Where the tree 
falls, there ſhall it Jie. So that the faults com- 


mitted in this laſt and importanteſt of humag 
Vo. II. 


— 5 
2 ſuffezed, would adi. 
expence of ſoonet ot later infallibly come, and never finally 
it „ longer, 23 but dimly; decei 


your may probe, 


ing put me upon the 


Oeenslo NAL REFLECTIONS. 


acbions, being irreparable, I chink the only 


Feger die ſhall belive again? preſently an- 
nexed by way of inference and reſolution, A 
the days of my: appointed. time Pune 
gc. 

„den other conſideration, that recommended 
e rhov hts. of che grave, was this, 

that we may be gften follicitous to provide a- 
gaioft many. evils and dangers, that poſſibly way 
never: reach us; and many endure, from the 
anxious fears of contingent miſchiefs, that ne- 
ver will hefall chem, torment, than the 
miſchieis themſelyes, . though 
But death. will 


eiye our Expo and therefore the 
ſore:thaughts of it are an employment, which 
we not how. ſoon, of uſe, 
and will (however) prove, of excellent advau- 


tage: the frequent meditation of the end oi 
our lives, conducing ſo much to make us lead 


them well, that the expectation of death brings 
not leſs ad to thoſe that eſcape the 
e than thoſè that deſcend into it. 

Such like e Sopbronig, hav- 
thoughts of death, I 
preſume you may have ſome curioſity, to know 
what, theſe thoughts were z and therefore, 
though L haye neither. fitneſs, nor inclination to 
mention; to you thoſe, that almoſt every ſober 
perſon would have a death- bed, as a man, 
and as a Chriſtian, I will only take notice to 
you of thoſe few, that were ſuggeſted tome, by 
the leſs, general circumſtances of my condition, 
And lam the more willing to ſatisfy your cu- 
riofity now, . becauſe I have my ſelf been very 
inquiſitive, on the like occaſion : for | ha 
proach of death will (if any thing can) make 


men ſerious and conſiderate z being for good 
and all to go off the ſtag * 


make a truer 
and ſincerer judgment * * world they are 
ready to cave, and then have not the wonted 
partiality for the pleaſures and profits of a life 
they are now. abandoning. And as the mind 
looks with other eyes u the world, when 
death. is ready to 2 thoſe of the body; ſo 
men are then wont as well to ſpeak their 
thoughts more frankly, as to have them bet- 
ter grounded: death ſtripping moſt men of 
BE diſſimulation, as well as of other things it 
makes them part wich; and indeed it is then 
high time for the ſoul to put off her diſguiſes, 
when ſhe is ready to put off the very body it 
ſelf. | 
One thing then, that I was conſidering, So- 
phronia, was, in how wretched a condition I 
ſhould now - g if I had been of the ſame 
mind with the generality of thoſe, who are of 
the ſame age with me: for theſe preſume, that 
youth is as well made for pleaſures as capable 
of them, and is not more a temptation to va- 
nity, than an excuſe for it. They imagine 
themſelves to do a. great matter, if, whilſt 
'outh laſts, they do ſo much as reſolve to grow 
Cone when it is gone z and they think, that 
for a man to be otherwiſe than intentionally re- 
ligious before his hair begin to change colour, 
were not only to loſe the privileges of youth, 


Y y but 


fafe way. is te imitate him Who, having ſaid, 


thoſe 9 Bot 
1 incarable 
—— Iron 
ene it? And how krtle eotofore is it 
A death - ed, to think; that — 9 
a man might have lived ſonge 


nature, a a" 
i tion of theſe dehiding Kalter ef in chat 
countervail the horror, a dying'man's re-. 
view df them will create, who not only ſees 
bienſelf upon the init of leaving them for ever, 
but of fuffering for therm as And on the 

contra the review of yo ures de- 
| den ke vir or ries e will afford 
a dying man fur hi 


ber Joys, than their en 
er ever have a | 


him. | 

A 7 pit 
2 MEDITATION X. 
Upon "the Jame fuje#.. DS 770 my 


Ast. * s 


ND one thing more there is, Sepbronia, 
that I dare not conceal from you, ' how 


00 


dofing'it'; 'and it is, that I jud ite other- 
wiſe Ne a . NAT rai now 
Tn BE . 
And therefore, if one, that, fince his conſcience 
was firſt: ly awakened, fill reſolved to 
be a Chriſtian, and though he too often broke 
thoſe good reſolutions, never renounced them, 
but tripped and ſtumbled in the way to hea- 
ven, without quitting his fe of continu- 
in it, finds a formidableneſs in the approach 
we So how uncomfortable muſt that ape 
proach' be to thoſe, that have ſtill run onin 
ways of fin, without once ſo much as ſeriouſly 
intending to forſake them? A youth free from 
ſcandal, and ſometimes productive of 
that were ſomewhat more than negative pirty, 
is not ſo frequent among thoſe, that want not 
na, to enjoy the vanities and pleaſures 


of the world, but the charity of others 
ſeconded by that inward flatterer 
ſelf-love, made me that I was in a 


condition fitter to wiſh a than to fear 
it. But now I come to look on death near at 
hand, and ſee beyond the grave, that is juſt 
under me, that bottomleſs 25 of eternity 
methinks it is a very hard thing to be ſuffi- 
ciently prepared for à change, that will tranſ- 
mit us to the har of an — judge, 20 | 
be there doomed to an endleſs ſtate of infinite 
happineſs or miſery. There is no art of me- 
mory like a death-bed's review of one's life; 
ſickneſs, and a nearer proſpect of death, often 
— 2 man remember . 
youth and jollity made or uty. z 
and. thoſe ras few a, which when 
he was in health, and free ew danger, were 

able to excuſe him to his own indulgent 
thoughts, he himſelf will ſcarce now think 
valid h to excuſe him unto God, before 
whom, if the ſinleſs angels cover their faces, 


D 


* 


oe ao ne u dQ ect ＋. 


but 4 tmn, may entertain it 


or courage, to look upon fo ea 


cauſe ſoever I have to bluſh at the diſ- 


ſies are not un 


rodeh af death ihakes = 
choſe of che Gor | 


2 ig bs 
e diſcern, Borg ai 
tlie pleas we formerly . 8 


dope WR our 
on : and none of that company, 
prevailed with us to join with 


G's COR en will and by us at 


Lb 49 ad # debe ait chen ſooner 
or later pay to hature 3 not 6 
| . 


that after 


bot if one conſider ix uu a 
ve, wil 
to an- 


25 war in the 
ting is fo 
of his whole paſt life, 


"tribunal of 
— 9 — 2 udalterable ſentence that 
will doom bim to chdlcH' and inconceivable 
- os or everlaſting and ĩnexpreſſible torments 
think it is not inchbnfiſtent either with picty 


with ſomething of commotion: and many, that 
Nen vill 
Wr Wer ebener. | 


MEDITATION Nun. 
W 14 4 farther continuation.” 3s 


NOT HER thing, 8 nia, "hich my 
 prefent ſtate ſugge ned eh me, Was 2 re- 
on the great ita of rhoſe, that 


think a death-bed the fitteſt and opportuneſt 


place to begim repentaner in: but fure theſe 
men are very littſe acquainted, either with the 
diſad vantages of oY "danger ſickneſs," or = 
nature of repen Fe + is true, that ſin and 


death do * "eaſily frighten one, when rhe 
ate looked on as both together; but I m 
doubt, whether the being frighted by hell 
be ſuffieient to give a man a well. grounded 
hope of heaven: for when we {ce ſin and tor- 
ment at one view, and ſo near one to ano- 
ther, it is not ſb cafy to be ſure, Which of 
the two it is, that, as we preſume, ſcares the 
ſinner towards heaven. And furely repentance, 
which ought to be the change of the whole 
— — fome ſenſe the work of the whole 
1 mpro begun, — eee] 
Finiſhed that e rt be it ſhould have p | 
ns en 
that w is ſevere thing them for 
their fins, he vill e thee To great a 
grace as that of repentance, which they would - 
none of, till it could not make them ſetvice- 
able to him. And as for the opportunity, 
it is hoped an expiring ſtate may give men for 
repentance, they muſt needs be great ſtrangers 
to great that can promiſe themſelves 
ſo unlikely a matter. Who can ſecure them, 
that the acuteneſs of the diſeaſe will not in- 
vade the brain? And as deliriums and Puren- a 
— 1 —— and other 
acute es; 10 2 to per- 
ſevere, the wretched oe lt into 15. 
ſperate condition, even on this ſide 3 


Seck. 4 5 Ovoasona REFLECTIONS. 


and us Heat as" the body is to its diſſolution, 


is mainly to be conſidered) it is fo eaſy for 
a man to miſtake for the true hatred of lin, 


and the love of God, a horror of ſin ſpring- 


ing from the preſent painful, ſenſe. of the miſ- 
chief procured by jit,- together wich the great 
fear of the approaching torments that it threa- 
tens, and a ſtrong deſire of going to heaven, 
when ſeeing himſelf unable to ſtay any longer 
on earth, he muſt get thither to eſcape hell. 
And as it is thus difficult, when a man already 


5%, 
in eſpecially if any of them be 
ſul) to hover about the dying man's bed, 


ter itz the lawyer, that muſt be directed to draw 
up the will the divine, that muſt be allowed 
to ſay ſomething concerning the ſoul; and the 
affrighted conſcience, that alone brings more 
difquier than all the reſt put together; do make 
a dying , ſo diſ- 


man's condition ſo amazing, ſo 
mal, and ſo diſtracting, that to think this an 
opportune time to begin ſuch a work, (which 
may well enough imploy the whole man in his 
calmeſt ſtate of mind) 1s a madneſs as great as 


any, that even a death-bed can, by the tranſ- 


lation of the humours into the brain, occa- 
ſion. For my part, I think it ſo wild, and fo 
unadviſable a thing to put off the beginni 
to provide all graces to à death-bed, that 
think it uncaſy enough ſo much as to exerciſe 
then thoſe that were ired before ; men be- 
ing in that ſtate commonly unable ſo much as 
to reap the conſolation they have been ſowing 
all along a-pious life. 1812 1 31G.) he £1,648 
And this, Sophronia, brings into my mind 
a conſideration, which being taken from the 
very nature of a death · bed repentance, ſhould, 
methinks, very much deter men from reſolving 
beforehand to rely on it; and it is this, that 
granting thoſe (Socinians, and others) to be miſ- 
taken, that think ſo late a repentance to come 
too late to be available; yet the dying ſinner, 
though he may be kept from deſpair of paſſing 
to. heaven, can ſcaroe in an ordinary way have 
a comfortable aſſurance of getting thither; for 
though it be ſaid, that a true repentance can- 
not come too late, yet it is a hard thing to 
be certain, that ſo late a repentance is true. 
Since repentance confeſſedly importeth an aban- 
doning and renouncing of ſin, at leaſt in hear- 
9 purpoſe. and reſolution; it is very difficult 
or an L 2 that remembers what 
vows purpoſes of change of life, ſickneſſes 
or dangers have formerly + ey him to make, 
which were forgotten, or violated, when the 
apps that occaſioned them were over ; 
it is hard, I ſay, for ſuch a one to be ſure, that 
his preſent repentance is not of the ſame ig- 
noble and uncurrent kind, ſince he has no ex- 
Perience to ſatisfy him, that it would be or- 
dinarily, though not conſtantly, prevalent over 
the oppoſite temptations ; and ſince alſo (which 
ben 3 


| Nate unſpeakab 


ſhould be deceived in j 


ſelf in danger of more, to diſcern clearly upon 
'what-account it is, that he is ſorry for what 
he has committed; ſo it muſt be certainly a 
| ably. anxious and uncomfortable 
to find one's ſelf dragged. to the grave, without 
knowing, whether - the laſt trumpet ſhall cal! 
him thence to heaven, or to hell. And if he 
ging of the validity 
of his repentance, the fatal error would be re- 
medileſs, and the miſtake far ſadder and more 
horrid than that of the Syrians, who, when 
they th they were, arrived victorious at 
Dothan, tound themſelves at the mercy of their 
enemies in Samarta, 2 Kings vi. 18. Toconclude, 
Sophronia, he, that reſolves not to renounce 
his ſins, till he thinks Chriſt ready to renounce 
him for them, may very probably loſe his ſoul, 
and has moſt certainly loft his ingenuity ; and 
that will appear a very ſad loſs for a man, that 
being by death denied the opportunities of ac- 
tually leading a new and pious life, muſt de- 
rive his rt from the aſſurance, that he ſin- 
cerely intends it. | Maze 
MEDITATION. XIV. 
Upen the apprehenfions of a relapſe. 


Hav now at length, Euſebia, by the 

goodneſs of God, regained that meaſure of 
health, which makes the doctor allow me to 
return to my former ſtudies,” and recreations, 
and diet; and in a word, to my - wonted 
courſe of life : ſo that the phyſician having 
diſmiſſed himſelf, nothing ſeems more ſea- 
ſonable and-pertinent to my preſent condition, 
than that of our Saviour to the paralytick man, 
to whom he gave both recovery, and an ad- 
monition, which, if he obeyed, he found the 
more advant: of the two; Bebold, thou 
art made whole ; fin no more, leſt a worſe thing 
come unto thee, But I am not fo free from the 
apprehenſions of an ague, as my friends think 
me from the danger of it : for having ſadly 
experienced the uneaſineſs of ſickneſs, I am 
thereby brought, though at no eaſy rate, to 
ſet a high value upon health, and be a very 
jealous preſerver of ſo great a bleſſing; and 
thoſe petty chilneſſes, that formerly I regarded 
not, but was apt to impute to nothing but 
tumes of the ſpleen, or melancholy vapours, 
are now able to give me hot alarms, and make 
me apt to fancy them the fore-runners, if not 
the beginners, of the cold fit of an ague, the 
firſt invaſion of that diſeaſe having been pre- 
ceded by the like diſtempers; and accord- 
ingly, I carefully avoid the leaſt irregularities 
in point of diet, or of any other kind, that 
may any ways endanger a relapſe into the 


diſeaſe 


175 


Aſcatez th 

ſhould” —— mofe 

than my mund ? and — e — 44 
but * hap 0) An ſHould come to 


de prevalent in 2 99 
1 e ud of all the | gecafions and 

it, amd ttemble at theſe com- 
eee ofa 


chat ſuch" — pe indulged ea, 
Ee in actual ſin, the real di 
of the ſoul? And as dangerous ficknefſes do for 
the moſt part leave crazy diſpoſition behind 
therm, which threatens - fo {ins onoe 


== though afterwards do yet 
behind them a ſecret di 


tion or pro- 
ſity do the tion of the fame faults. 
as it is less di 


=> diſcaſes, than of ſpiritual ones, 
* 9 — — 


. tient is 
\ —_— we n watchful — fall- 


| ing back into the ſins, than ines che chnet, 


we have once fount our ſelves ſubgect to, un- 
leſs we ſhould think, that a greater d 
anch of a nobler er les of our care. 


"MEDITATION xv. et 


[| Upon bis revideoing and together, 1 
El * ba a. n e, 


THER 0 Gebete or my 

„ bas made it my euſton, 
when I T have paſſed throug h a conrſe of phy- 
= | ſick, to review the 1 it conſiſted of; 
— taking” notice by what remedies T found 


experience. In with this 


ing together the doctorꝰs feveral 
ſent me back by the ry; good God 
aid I, in wy Gif, what a multitude of unplea- 


the very numbering, and readi 
* = ink 

them to 
make me well. And certainly, if when 1 was 
about to enter into a courſe of phylick, all 


bars vom ren preſented to me tog 


bl 


I muſt: take, and comply with, I 


a ne f. A 6 
* . L * 4 R 
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OASI REIN 
at, once handled me fol, 22 a work, out of an,apprebenſion, . 


into the like diſtemper N 
ture, I might derive fore advantage from m 


— 2 as was this day reviewing and put- 
ſant medlicines have I been — . — _ |, 


 fay, our new convert ſhall conſider things of 
theſe loathſome medicines, and "qa Af rf 


A utterly Ge of A recovery, 
36 8 ] 
; (ICE: undertaken ſo 3 vn tedious he: 


iu 36-7 ax re 40 gaghprgy 
Thus when a 0 conſiders the ve BIG: 


mortifications, that are requiſite 7 
out of a ſtate uf fin into g fate he 
muſt be reſolute enough, if ——— deterred 
from the that piety re- 


——— hea pr modus many: 1 


Wil 


preſent themſolxes to his afffighred 

nation. But let not thia malte him ke hum Gſpondent. 
it is true, that theſe 

NN E Tt 


9 ane day, ' would, 


1 mae e u . 
_ — But: —— although 1 


i. rok oh 


-once;/'T did not Uſe. them ie. bat 


— nn of one or two harſh remedies in 


was enabled — 
being alſited by moderate in of. 

ſup both by other — 
dials, and by that higheſt cordial, the hope, 
that the uſe of theſe troubleſame means of re- 
„ covery would ſuon free me the need of 
them. And thus, though the hatdſhips of 
piety ate, by: the ghoſtly dme nee of 
it, wont to be to one that 
to grow a convert, ſo great and formid 
multitude n uperable :; yet if he on- 
ſiders, that tho foreſight meet with 
them 1 yet he will need to grapple 
with them but ane after another, and may be 
as well able to overcome a temptation this day, 
or to- morrom, as he did another yeſterday : 
ſo that to this caſe alſo may in ſotne ſenſe 
applird that (either counſel, or 1 of 
our Saviour, not to be trons 


belongs 

conſiders too, that as a wiſe phyſician 
n 
proportionate to the patient's) ſtrength, and 
after harſh phyſick to relieve, him with cor- 
dials; e tor ſuſfes-thile, that innuft 
themſelves to him, to be tempted above what 
they are able, but will allow them cordials 
after their ſufferings, in caſe he do not turn 
the ſufferings themſelves into cordials. If, I 


be much 


ties, that 
r e 


this nature, he will 
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reſetable theſe pain 
and the other, 8 
4 3 hi moſt men look upon 
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Hy 


is often increaſed by the bri 
tate foros. which, hit 
leaves them creatures of the ſame frail 
nature, that it 
them a luſtre and a gaudineſs, that much at- 
tracts the N 
of A 

1 i ot g 
with their inſignificant pe. But 

rallel_ holds further; for as, in ſpire, 'o 
Clouds? ſublimity and conſpicuouſneſs, 


they are but airy and unſolid * — A. P 


of vapours, and ſteered by every wind 
the fine e I am comparing them to, 
ite o 
make, are really but flight: 23 2k 
ſtitute of intrinſick x folid worth, ar 


ded either by their own blind luſts an 
ſions, or 44 intereſts as fickle as thaſe, 
(wn ich 1 ml be no addition to ſay) or as 
as the wind. And as theſe clouds, 
2 ſeem vaſt as well as high, and are 
haps able, for a while, to e the ſky 
omewhat dark, have uſoally but a ſhort du- 
ration, and either quickly fall down in rain, or 
are quite. diſſipated, and made to diſappear ; 


ſo thoſe titled perſons, what ſhew ſoever their 
greatneſs makes, do oftentimes, either by a 


voluntary humility and repentance, as it were, 


.deſcend of their own accord, and, by doing 
of good, endeavour to expiate and make a- 
mends for their former uſeleſſneſe, if not miſ- 
chiefs; or elſe, after having been a while 
ſtared at, they do (ſome of them more lowly, 

ſome more abruptly) vaniſh, without leav- 
ing behind them any thing chat can ſo much 
as entertain our ſight in the very place, where 
before they engroſſed it: and this ruin ſome- 
times happens to the moſt elevated perſons, 
from that very prince, whoſe favour made 
them attract ſo many eyes; as clouds are of- 
tentimes diſperſed before night by the ſame 
ſun, that had raiſed and gilded em in the 
morning. 


"RKEF.I'E.C.T.1.0 NI. 
Upon his making of a fire. 


OW many fruitleſs blaſts oe {hogs 
' ſpending upon this ſullen fire] It was 
not, though, the greenneſs of this wood, that 
made it ſo uncaſy to be kindled ; but, it was 


Vol. II 


om 98.07, 


above them: and their conſpi- 
ht _ 


found them. of, does yet give | 


their exaltation, and of all the TE | 
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to redaee the wood into, Methinks the blaze 


of this fire ſhould light me to diſcern ſome- 
thing inftruftive in it: "theſe blocks may re- 
preſent dur neceſſary; theſe ſticks our leſs im- 
portant, religious practices; and this aſpiring 
flame, the ſubtile inhabiter of that of hell. It 
will be but ſucceſsleſly, that the devil can at- 
tempt our grand reſolyes, till he have firſt ma- 
ſtered our leſs conſiderable ones; and made 
his celle againſt theſe, not only degrees, 
but 8 in the NS of the other: 


culties, and fave. => indle eder one 

It is therefore the ſafeſt way, to be faithful 
even to our 1 determinations, and watch- 
ful over our L paſſions; and 
. RO ER we find our ſelves tempted to vio- 
late the former, or negle& the latter, not ſo 
barely to caſt one eye upon the ſeeming incon- 
ſiderableneſs of what we are inticed to, as not 
to fix the other upon the conſequences that 
may attend it; and therein, to conſider the 
importance of what ſuch lighted things may, 
as they are managed, prove inſtrumental, ei- 


ther to endanger, or to preſerve. 
' REF.LECTION Ul. 


Udon my Jpaniel's carefulneſs not to loſe me in a 
Vg 6 range place. 


RI NG my ſtay at home, whilſt every 

body this cur chanced to meet, made ſo 
much of their landlord's ſpaniel, that they ſeem- 
ed to have added to oracles that proverbof Love 
me, love my dog, the cajolled cur would never 
keep at home ; but being welcomed to ſo ma- 
ny places. abroad, made me few viſits, that 
colt me not the trouble of ſending for him. 
But now, that we are in a place, where he 
ſees no more men than ſtrangers, he ſtirs not 
from my heels, and waits ſo cloſe, and care- 
fully, that it were now more difficult to loſe 
him, than it was formerly to keep him from 
wandering,” Thus doth it generally fare with 
us; whilſt. we are environed with numerous 
outward objects, which, ſmiling on us, give 
our gaddings to them, the temptation of an in- 
viting welcome; how inclined are we to forget 


and wander from our great maſter? But when 


we are deprived of thoſe enveigling courtere, 

our Maker too is freed from thoſe ſeducing 

rivals, and our undiſtracted affections are 
2Z 2 brought 


1278 


heads, 


mem confciences;, fo that 


Where he alſo ſays the ſame of Syracuſe. 


Nn. . S 


E er ee by the 
n of inferiour ones. Lord! 5 


a friend, or any outward idol of my 
teach me to reduce „ 


Main 75 
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virtue) Do «eter in the ke 


1net6]y' weather | and "how" tedious a 3 


whites have we endured this fumnmer? M. 
et REY have not afforded u: 


"wherein we were neither may 


e 8 

weather ; gland ve great 

dens e e Tiadneſß unto 

Rhodes ®, if it be true what geogra 

Fran illand, chat it is. a rarity for the inha- 
N ſee a day 


day paſs without their ſeeing 


ag bn Yon n 
as in 


Wenne "49 e a HH N the 
e 

winter, but againſt 

ed the 4 


to make fires,” not 

cod, have generally di 

Ns velflant rel e 

think Vulram . oo 
oubr, 


and fone begin to Ne 


natks be not miftaken, by calling this month 


July inſtead of Mem 1 notwithftand- 
ing all Winter above our 
= 2 * Mt ws foe ie, . d North and 
ſtrawberries, and other ſummer fruits, do grow, 
and, though but ſlowly, make a progreſs to- 
wards maturity in our orchards, we doubt not 
that it is furhmer;" and 


5205 ripe ones. 

ws) Yor d though we know 
yet, our knowing of God may aſſure us ro 
be both wiſe, and] juſt, a'pious ſoul may ſome- 
times be reduced Ne d ay | that 
the'face of heaven does to het appear perpety- 
ally overcaſt; and the tokens of God's diſ- 
pleaſure do fo cloſely follow one another, that, 
to 1 22 e, The tleuds return 
ter the rain. if, notwithſtanding all this, 

e ſeemingly deſerted ſoul, do, like the 

d mentioned in the goſpel, bring 


chi 
* 3 &r chinreys, and ad 


that theſe fruits, cipally to 
they "will not be carly ones, will at 


it with perſeverance ;' if prayer, Ae. re- 


ſignation, 3 other divine graces, that 
are wont to proper and genuine 
ductions of God's fpirit, do flouriſh, and . 
in the ſoul, we may ſafely conclude that 
ou, though never ſo diſconſolate, to be in 


At Rhoger the his is never fo dim 


ers relate by 


> REFLECTION-v.' i: 
- Uhen bt hong aint f, 


e many hands bath wo 
plate paſſed, before it came to mine; 
yet, though I bowed to one of thoſe 
tht deren e convey it, f my chief 
and ſolemneſt acknowledgment for the fai 
ſoul, 1 
of thy civility of n 
ſing erz thy Father of lights, from whom Kee 
per fei comes down, a 
= gr Eratherd.. to them, 4 16 65 
thee; but b chabugh all thoſe means, look prin- 
to that God, that ſends it. Let not the 
the ſpring, (that were as ab- 
for me to kiſs my hand to the 
plate, or at beſt, to thoſe that helped to con- 
it, with a neglect of the lady) but fo pay 
thy due acknow LES thts, 


bighet ſtrains of grade, for the giver 
REFLECTION VI. 
Upon the 1 of a , with @ rich 


Evoznws, LinDAMOR, Euszzius. 


Lind. 18 has a frame ſo curious, 
and fo rich, that though I could 
ſcarce, if I — withhold my eyes from 


gazing here; yer, I believe, the operati 


and cloudy, but one hack hes che ſun ſhineth out. Py 2. * 
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bas on myt-euriaſicy,: i ng mot than what it the diſcourſe. And the more witty and criti- 


en that of others i and by the at- 
| Liam, even you, 


look- therk. if, in 
Pie orc 
- imboſſed im 


held forth in it e the vit. and. Gag . 
guage, wherein it is dreſſed up, though it 


vet it is often 


eee | 


or thealogical, part. of the ſeremtih, 


cal ſort of audi are, ſo much more ac- 
cuſtomed to judge of ſermons, than to judge 
of themſtlves 'by them, that they deal with 
this glaſs, a man ſhould. only 
diſcorimerid the worktnanſhip of" 
of the frame, without irik 
to mae "uſe "of che glafs Trfeff, ro mend any 
Ads he” finds" but of order about him. For 
ws, 
make no other uſe not repetition of ſermons, 
than to cenſare ot 4 plaud the e reſſiotts, and 


© ontrivances, (which ſhould be looked upon 


But as the otnaments of it) without minding 
he doctrine, or caring to amend what that 

as diſcovered to be amiſs in them. But it muſt 
be confeſt, though. I muſt grieve and bluſh, it 
can be truly fo, that it is but too often, as the 
ſcripture ſomewhere complains, lite people, like 
pricf _ that there is 4 fort of preachers, 
and thoſe, of the moſt celebrated, who take a 
courſe more likely ro encourage, than reform, 
ſuch hearets; and which would, perhaps, make 
men ſuch, it it did not find them ſo: for one 
of this fort of preachers (for I am loth to call 
them divines) appears more ſollicitous to make 
his expreſſions, than to make his hearers, good. 


en- And whereas, theſe, that are concerned for the 


features: nor will this gaudy frame ſhew him 
what is otherwiſe than it ſhould be; the diſ- 
covery of which, nevertheleſs, in order to 
rectifying what is amiſs, is the principal an- 
genuine uſe of a looking-glaſs, And therefore, 
as no ſkilful man will judge of the goodneſs of 
a glaſs, by the fineneſs of the frame, but rather 
by its giving him a true repreſentation of his 
face, without liking it the worſe, for ſhew- 
ing him its moles, . and warts, or other ble- 
miſhes, if it have any ; ſo no wiſe Chriſtian 
will judge of a roufing ſermon, rather by the 
language, than the divinity, or will think-the 
worle of a book, for diſcovering his 
faults, or ing him think the worſe of hi 
own, or other men's ill courſes, 

Euſeb. Lx r me add, gentlemen, that as when 
a glaſs has a rich and gaudy frame, children's 
eyes are oftentimes ſo entertained and amuſed 
with it, that they are regardleſs of any thing 
elſe ; and for the ſake of that part, which they 
can but ſee, they ate unmindful to conſult that 
uſefuller part, whoſe office it is to diſcover to 
them, themſelves: ſo, when there is too much 
of rhetorick in a ſermon, many, that ſhould 
not be children, have attention, not only ſo 
attracted, but ſo detained, by that, that they 
are not thereby invited to conſult, but diverted 
from regarding, the more inſtructive part of 
— Ls t «ihe 1 | a 


th the true image or 1a 


winning or the ſaving of the ſouls, think it a 
lefs ſure ſign of a good ſermon, that it makes 
the heaters applaud the preacher, than that it 


makes them condma themſelves; the orator lam 


' mentioning, had much rather hear their praiſes 


than their Aghs; and, accordingly, is more 
follicitous ro tickle their ears, than, how much 
need ſbever there be of it, to launce their con- 
ſciences. He may, with far more truth than 
piety, invert the profeſſion of St, Paul, and 
y, that he preaches not Chriſt crucified, but 
himſelf ; and though now and then he ſeem 
very vehemently. to declaim againſt vices, 
et one may eaſily enough perceive, that it is 
t a Eu Span; anger, and that he rather 
fences with fin, than is concerned to deſtroy 
it, and ſpeaks againſt it rather to ſhew ſkill, 
than to exerciſe hatred : and as he affects to 
appear rather an orator than a divine, ſo he is 
well enough content his auditors ſhould rather 
admire his good language than follow his beſt 
counſel; and, as if all that belongs to mini- 
ſters, and their flocks, could be performed in 
the pulpit, and the pew, he is more careful to 
remember his ſermons before he has delivered 
them, than to keep his auditors from forget- 
ting them afterwards z and unconcerned for their 
proficiency, ſeeks but their praiſes,” ſcarce ever 
aiming at ſo much as his own diſcharge. In 
a word, in ſuch kind of ſermons, there is little 
ſpoken, either from the heart, or to the heart; 
the orator and the auditory tacitly agreeing to 
deceive themſelves; and the converſion of 
ſinners being neither the effect, nor the aim 
of ſuch florid, but unedifying diſcourſes, the 
buſineſs is tranſacted on both ſides, as if the 
cher thought he had done his part, when 
had ſhewn his wit, and the hearers thought 
they had done theirs, when they have com- 
mended it. | 
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theſe faftidious and cenſorious hearers 


179 


p 2 —_ ro 4 
* ” 7 
1 — 
11 
_ 
4 / ” 
1 
ö 
1 
1 
| = 
;  "” 
»} 
: * 


186 


Mark i. 
=. 


beloyed fon of 
pleaſed, Matib. iv. Then, I ſay, 


they are able, ſeaſanabiy 
the labours and difficulties 


92 dy bar fy 3 
. 
Nr 


ee eee 
dee n, ee 


hun ? I 


Ef py woul * enable him to 
4 1 it better 8 05 Again; as 
SN to. ſhew me, he E red. not to Rep 
it for himſelf, but only to have it in his 
to return. it as a preſent to his maſter, he 
muſt not bring me thus an empty glove 3 it is 
. ! b. AL ERS this accident with. in- 
from religion as diſ- 
ow a 7 Wag God, as nature 
taught this brute creature towards me. I 
in my addreſſes for externals, leſs eameſtly im- 
lems them for the ſervice 2 ee 


i 5 — oy kim, I will} 
ral ex e bets 1 PT. fas. 
proved jw ons of mine, 


29 REFLECTION VII. 

Upon the robin his horſes om graſs, and 
giving them . to be ridden 
Lang. Wavin! 


-UST. ſo does God uſually deal with his 
» ſervants'; When he vouchſafes them ex- 


Naar meaſures of grace, they are to look 
for employments NT nn it, or temp- 


N ter gui -iogttoiniefony oa 
HUS 3 our on, 
Heb. xii. 2. whom the ſcripture ſo much and 


ſo deſervedly exhorts us to have our eyes on, 


when at N his 
phetick office, the heavens were m 
whence the ſpirit of God did in a bodily ſhape 


deſcend like a dove upon him, accompanied 
with a heavenl voice, 
in whom the Father is well 
that is, (as St. 
Mark tells us) immediately Jeſus (being, as ano- 
evangeliſt has it, full © wr Holy Ghoſt, Luke 
vi. 1) was led up ef the ſpirit into the wilder- 
neſs to be tempted of the 4 l. That wiſe and 
merciful diſpoſer of all things, who will not 
Suffer bis children to be tempted above what 
es them by theſe 
preparatory proviſions and 9 arr iy for 
They are to be ex- 

poſed to. But whereas, if theſe horſes had 
— where with to foreſee the journey in order 
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proclaiming him the 
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AX 


| obcain It 5 that as idvantageous 
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"REF UECTION I 
Late as eee 15 


T 1 
ne, that if they can ſupprels its vi 
Nh ſenſible heat, that 5 be Hacken 
to free them from all the miſchiefs, they 
need fear from it; but luſt is ſo pernſci- 
dus 4 gueſt, that not only he is very watch 
ful to intrude again where he has once been, 
entertained; but, notwithſtanding his abſence, 
| © oy continue to do miſchief 5 thoſe, — | 
to have ins alled him, For as wood, 
y ſet on fire, may after- - 
e 00 Pes bag E 
yet by tu 
do charcoal, whereby it is not only made 
black, but diſpoſed to Ua eaſily kin- 
dled; ee then before 3 ſo thoſe, 


a 
1 
{1} 
55 


5 bave once had their hearts thoroughly bone 


by che pernicious flames of luſt, (which is in- 
deed, to imploy an inſpired expreſſion, to be 
ſet on fre of hell) even when they have ſtifled 
theſe criminal flames, and feel no more of their 
heat, may not only have their reputation irre- 
coverably blemiſhed by what is paſt, but com- 
monly carry about with them an unhappy diſ- 
fon ur to be re- inflamed, and to have by a 

ks, and a little blowing, thoſe deſtruc- 


ſo re-kindled, as to rage more fatally 
than ever, 


: REFLECTION 3 
oe through a priſmatical or triangular glaſs. 


ls more than flattering glaſs adorns 
all the objects I be through it, 

a variety of colours, whoſe vividneſs does 

as much charm my ſenſe, as their nature 
ſes my reaſon z without the help of the 
un, and clouds, it affords me as many rain- 
bows as I. pleaſe. And not only when 1 
look on trees, and meadows, and gardens, and 


ſuch other objects, that are of themſelves ac- 


ceptable to the ſight ; this glaſs lends them 
ornaments above any they are beholden for 
either to nature, or art : but when I caſt my 
eyes upon coarſer and homely things, and 
even on dunghills, this favourable interpoſer 
preſents them to me in ſuch curious and gaudy 
coloars, that it does not ſo properly hide their 
deformities, as to make them appear lover. 


ſoever I turn my 


So that which way eyes, I 


— and other Orient gems, 


the vividneſa 
of whoſe colours may juſtify ch fy thoſe, 42 
colours to be but diſguiſed light, Age y 
| temen and refractions, comes 


KA 


Bur this 


muſt as well afford me in- 


as delight, and even by deceiving 
. for. n ene hee Wh 
emſelves, m 

d Een d r re 1010 dixfiguted, not 

to "Joathfome to bim, 2 is of puer 


LF 


211 n to behold iniquity without abhorrericy ; 
4 When Shtiſt 2 8 5 berwixe his. eyes 
and us, we then ſeem far other things than 
e 6dr Mould, rl not on! 95 "ge ts not 

r but we a vely, not 
grow, Add as chough or 0 a8 
ings arely White, and flames, le better 
ils laß, than bomely and dirty one; 

7's ever theſe. looked u this glaſs, 
ate ore tichly adorned, than the Pos. be- 
Held Without it: ſo, whi er difference there Þ 
an 2 perſons, chat are either inno- 


N ebene or frail children 
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account of 
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of God, that, in themſelves conſidered, would 


r 


they are much table in God's eyes, 
1 he others confide | out of him. And 
1 add Get * *＋ whereas my look 
ing u n object $ through the priſm, however 
em appear-to my yes, does work 
no real change in the things themſelves, but 
leaves thoſe, that were hqmely and foul before, 
foul and konidly ſtill; G gracious looking 
upon us in 'Chnft' makes us by degrees bo- 
come fit for his 1 to 
and has fa improving . 
on us; * the ſun, that cher 
unblown flowers, and 
curiouſeſt colours, by his looking on them. 
Since then' the Seri e tells us, that we are 
not only reconciled to God, but, if I may ſo 
expreſs it, are ingratiated ind endeared to bim 
in the beloved, how much do we owe to that 
bleſſed Saviour, upon whoſe account we enjoy 
e invaluable privilege to (and gr 

to do ſo) pleaſing in eyes ? w 

des that it 1s to higheſt bonour, leads 
to the higheſt happineſs z or rather, is the gne 
as well as the other. 
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„ look upon them as containing 
heck eh 3 252. 
Ick of BIB 3 ore ofa ima- 


the 7 meditations I made. Nor is 
intimation given at the end of this (fourth) 
ion, of a further continuation of ſuch dil- 
courſes, an artifioe or ſhift, to ſteal away from 


7 mar unable to continue, with- 
out ſee do ſo, there being in readi- 
neſs divers 1 ions to our anglers, 


which had furniſhed Cuſebiuſ and his friends 
with diſcourſes. for the | afternoon, if I had 
judged, that to invite an addition 20 fo prolix 

an as I had given. of them already, 
car rh be er b 4 ard of 
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MB, Ast fair: morning. 
HE," half bs ny ho * app 8 


dhe et la 
= Kin re "In the Bed A * We 
ing he; Wert in various rms 1 5 
to diltant places: when, m a 
my name ſeveral: titnes pron by a not © 
unknown voice. This eile made me, as I 
wis ſoon after told, half o 
i 'who 
ly, that I had on. let my ſelf fall aſleep 
„if the ſame party had not the ſecond 
time called” mne Touder than before, and ad- 
ded to his voice the lng, me by'the arm, 
But though this wak o far, 2 to make 
me take notice, that I was call'd upon to riſe, 
yet my drouſineſs, and my unwillingneſs to for- 


Foaming 15. 0 who it was, that called _ 


me, made me 


at the ſame time I turned away 
Dum the ligh 
ed curtain fhone in 1 
inſtead'of oomplying dete 5 
the throwing: Arnie As Further 1 in 
ſo much more light upon my face, that finding 
it: would not ſerve my turn to keep my 
ſhut, Lopen'd chem t6 ſee, Who it was, 
me this un welcome diſturbance 
had no ſboher done, than that L perceived 
der aeg Who with Lundamor, and 
two or three other friends, was-: ch me to call 
me to go a fiſhing,” to'a place, where by _ 
ment we were to meet ſun- riſing 
he reſpect I paid Euſebius, ande the value 1 
placed upon his converlation, ebvered me with 
-bluſhes to be thus ſurprixed by him; and 
obliged me to ſatisfy him as well as I could, 
how much I was troubled and aſhamed to 
Have che favour of his company brought me 
to ty bed iſide, when I 6 2 intended 
to have waited on him. And thus, whilft 
I was making him my apologies, and he was 
Pang rep y re K, me for my lazineſs, and 
ughing at the diſorder I had not yet got 
quite out of, I made a ſhift haſtily to get on 
my clothes, and put my ſelf into a condition 
of attending him and the company to the ri- 
ver- ſide. 
WurHiLsT we were walking thither-ward, 
and Lixzlamor was minding Euſebius of the pro- 
miſe he had made the day before, to exer- 


my head to 
t, —4— which & at the half- 
n mè, y et the 


This 


ciſe, upon moſt of the things that ſhould oc- 
cur to us, his art of making occaſional reflec- 
tions, I was Gohgntng my ſelf with the deli- 


promiſing morning, and in- 


ciouſneſs of that 


my eyes, to 
it was that made 9 faint- 00 


e bade . of: e 


| told me, You are U 


mind of wha 


Fi the e A muſick Avg numerous 
irds, that with as n melodious EY voices 


welcomed ſo fair a mornin the. OF 
orient colours, w erewith'the ing fun embe 
hs the caltern - of Fe ſky, and e 
FP ſource of lig ht, who, though he ſhews 
all, that we 185 0 glorious and fair, ſhews 
ſo fair and glorious as himſelf, 
By To charm. and: tranſport me, that, I could 
hold en m ſatisfaction in terms, 


en. 


not fr any Ny miſſed bein . 

Haſs fee 12 2 FLY Telf hugely Tg to "Euſe- 
that ' would not ſuffer me to 

eep out Roy alorious- a morning, nor loſe the 


—.— of ſuch deſirable company. a 
2 with Lindamor, over-hearing a 


thought fit to take 
complying with his 
veſts ; and accordingly, walking up 
undd ad. Himſelf to m med 
cerned enough 

retto, in what Tarr to fay;'to 2 it al- 
lowable for mg to tell Lindumor, that hat hats 


this mornin Nate ho to | you 
1 1 erved on 
occaſion; For when a man is fo lulled 


ſenſual pleaſures, that, like one that 
& has but the faculty,” not the exerciſe 
Nl and takes his dreams for realities; if 
ſome ſerious diyine, or other devout friend 
concerned for the finner's ſoul, or his glory, 
that died to redeem it, etidexvour to awak 
him, and roufe him gut of that ftare, wherein 
he lies ſo much ar eaſt ; ſuch attempts are wont 
at firſt to be looked upon by che lazy ſinner, 
enamoured' of his eaſe, and Helnt condition, 
but as pieces of unſcaſonable, if not'tnicivil of- 
ficiotiſmeſdʒ and entertaining the light it ſelf but 
as an uriweleome gueſt, he obſtinately ſhurs His 
eyes agairift that, which alone makes them uſe- 
ful; — inſtead of looking upon the attempter 
as his friend, he checks him, and expoſtulates 
with him, and uſes him almoſt as an enemy : 
inſomuch, that too often thoſe, that love the 
welfare of ſouls too little, or their own eaſe too 
much, forgo, with their hopes, their endea- 
vours to reclaim him. But if, by God's bleſ- 
ſing, upon the conſtancy of this kindneſs, and 
the letting in of ſo much light upon. the ſinner, 
that he finds himſ&lf unable to continue his 
ſlumber any longer with it, he comes to be 
thoroughly awaked, he quickly grows ſenſible, - 
that he is brought out of the kingdom of dark- 
neſs, into a true and marvellous light ; 4 


friends 
towards r 


18 ID: 


another 
aſleep: 


Set . OCEAN RETLEECTIe Ns. 
e which 


| inſtead of thoſe em 
did before arſe and delude hint, abd which, 
to radiſh, and be fond of, the eyes of his mind 
muſt be as well cloſed, as thoſe of his body, he 
zs admitted ro noble, and manly entertainments, 
ſuch as reaſon chuſes, conſcience applets, and 
God himſelf” approves. And this change of 
his condition he finds ſo adyantageous, that 
he would not, for all the world, return again 
to that, he was at firſt ſo angry to be diſſuaded 
from; and he does not forgive, but thank the 
perſon, that diſquieted him, and bluſhes at the 
remembrance of his having reduced others to 


- 


importune him to be ws: and, betwixt' 
enſe of his preſent, . 


ſhame and gratitude, the 
and of his paſt condition, poſſeſſing him, how 
much he has reaſon, to make his reſcuer as well 
amends for what he endured, as retributing for 
what he ated for him, he does, perchance, e- 
ſpecially in the firſt fervors of his zeal, think 
Hipnſelf as much obliged to his awakener, as 
Philemon was to St. Paul, to whom, the Scri 
ture ſays, that he owed even himſelf. And 
ſotmetimes ſuch a new convert, as I am ſpeak- 
mg of, will think his obligation, to the inſtru- 
ment of his change, ſo ſuitable to the tranſcen- 
dent ſatisfaction he finds in the change itſelf, 
that he would deſpair of ſeeing his benefactor 
ſufficiently recompenſed, if he did not remem- 
ber a ſaying of the Prophet, (That thoſe, that 
turn others to righteouſneſs, ſball ſhine as the 
ftars for ever and ever,) that gives him ground. 
to hope, that God himſelf (whoſe plenty, as 
well as bounty, is inexhauſted) will make the 
recompence his work. Wherefore, concludes 
Euſebius, if you chance to have any friends, 

(as it is odds moſt men have) that ſtand in need 
of this as great, as un welcome, expreſſion of 
kindneſs, let us not be too ſoon diſcouraged, by 
finding the effects of our friendſhip coldly re- 
ceived, and poſſibly too looked upon as diſtur- 
bances; for beſides, that the leſs they are de- 
fired, and the worſe they are entertained, the 
more they are needed; a Chriſtian is not bound, 
fo much to concern himſelf in the ſucceſs of his 
endeavours, as to leave it in the power of eve- 
ry one that will be obſtinate, to make him un- 
happy, when the buſineſs; one way or other, 
come to an end, he may miſs his aim, without 
loſing his labour, ſinee he ſerves a maſter, that 
is as ready to reward, as able to diſcern inten- 
tions; and, in caſe your endeavours do ſuc- 
ceed, you will at once make a man your friend, 
and worthy to be ſo. And you ſhall ſcarce 
ever find men more affectionate to you, than 
thoſe you have made your friends by making 
them enemies to vice. noa 


DISCOURSE" l. 
pon the — Jinging, and lighting of 
arks. 


© ES 
- 


H E agreement we had made at our ſet- 

| ting forth, that the motion of our 
tongues ſhould not hinder that of our feet to- 
wards the river · ſide, was the cauſe, that the 
paſt diſcourſes not having diſcontinued our 
walk, by that time they were ended, we be- 
gan to traverſe certain plowed lands, that lay 


in che way betwirt us and the tiver But we 
had ſcarce entered thoſe fields; when our cars 
were ſaluted with the melodious muſick of a 
good nutnber of larks, whereof fone mounted, 
by degrees, out of ſight, and others, hovering 
and ſinging a while over our heads, ſoon after 
lighted on the ground, not far from our feet. 
 ArTxx we had a while enjoyed this doſtleſs, 
and yet excellent muſick, both Euſebius and I, 
22 to caſt our eyes towards Eugenius, 
obſerved, that his did very attentively wait up- 
on the motions of a lark, that, ſinging all the 
way upwards,” and mounting, by degrees, out 
of ſight," not long after deſcended, and Jight- 
ed among ſome clods of earth; which being of 
the colour of her body, made us quickly loſe 
fight of her... Whereupon Euſebius, who was 
full as willing to hear as ſpeak, and, in the oc- 
caſional reflections that he made, was wont at 
leaſt as much to aim at the exciting others 
thoughts, as the venting of his own, begged 


p- Eugenius to tell us what it might be, which his 


attentiveneſs to the motions of the lark made 
us preſume he was thinking on. 1255 
Eugenius, after a little back wardneſs, which 
he thought modeſty exacted of him, ſoon an- 
ſwered us in theſe tempo: 

Auovo all birds, that we know, there is not 
any, that ſeems of ſo elevated, and, I had almoſt 
ſaid, heavenly a nature as the lark; ſcarce any 

ive ſo early and ſo ſweet a welcome to the 
— day. And that, which I was juſt now 
gazing on, ſeemed ſo pleaſed with the un- 
clouded light, that ſhe ſung as if ſhe came 
from the place ſhe ſeemed to go to; and du- 
0 charming ſong, mounted ſo high, as 
if ſhe meant not to ſtop, till ſhe had reached 
that fun, whoſe beams ſo cheriſhed and tranſ- 
ported her; and in this aſpiring flight ſhe 
raiſed herſelf ſo high, that though I will not 
ſay, ſhe left the earth beneath her very ſight, 
yet I may ſay, that ſhe foared quite out of 


ours. And yet when from this towering 


height ſhe ſtooped to repoſe or ſolace herſelf 
upon the ground, or elſe when to ſeize upon 
ſome worthleſs worm, or other wretched prey, 
ſhe lighted on the ground, ſhe ſeemed ſo like 
the earth, that was about her, that I believe you 
could ſcarce" diſcern her from its clods. And 
whereas other birds, that fly not half ſo high, 
nor ſeem any thing near ſo fond of the ſun, do 
yet build their neſts upon trees, the lark does 
as well build hers upon the ground, as look 
like apart of it. 5 
Tus I have known, in theſe laſt and. worſt 
times, many a hypocrite," that when | he was 
converſant about ſublimer objects, appcared, 
as well as he called himſelf, a ſaint; nothing 
ſeemed ſo unwelcome to him as new light; 
one might think his lips had been touched 
with a coal from the altar, his mouth did ſo 
ſweetly  ſhew: forth God's praiſe, and ſacred 
diſpenſations. In ſum, take this hypocrite in 
his fit of devotion, and to hear him talk, you 
would think, that if he had not been already 
in heaven, at leaſt he would never leave mount- 
ing, till he ſhould get thithefß. | 
Bur when the opportunities of advantaging 
his lower. intereſts called him down to waa 
avout 
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whom im diſcoutſeihe. was wee co undervaloe; od 
2s being fat more;carthiy than hitnſelf; - 


br Steen we Oo], ſays Euſebius, that the belt | 


things corrupted, prove the worſt, * gs wn 


* 0 acknowledge, that 
bypoarify/1s@ vi es hich you cannot too m 
condemn. 


tows to be a thing in requeſt, many be- 
fake ede 10 1 5 | form of religion, who: 


= *% 
3 „ 


pte | 

tber their haus hands. 
Bur, Eagenius, let us not, 1 e 
fondly run inco the other, and. bd a- 


is hot ſoy nor are the right pearls a w 
I cordial to thoſe, that take them, — 


9553 DISC OURSR Ul. 
Upon thefght of a fair milk-maid ſinging io her cow. 


UGENIUS, who was. not at all indiC- 
poſe to liſten. to exhortations of this na- 
Ware, — 


does AS LONAL: Repunermons) Ste 


. criſy was ſo 3 and that he was no enemy to | 


when the pretending. of reli- 


roms as 


in- ſuſpect him to be 


— than others have beta able to do with all 


We on $ 


8898 | ro cxplain i 


e. chat he did Me 
be diſcountenanced, , he thought hypo- 


ME by cee to thoſe, that blemi 
n Aud with 

ind of diſeourſes We our walk, till 
— come to a ſtyle, ver which we were to 
pam. r I chan- 
ced to and tum about to pay Lindamor 


uch ace defring him to lead me the way, 


overs. but not finding} him there, I haſtily 
caſt. L * 
im a Way in 2 ; 
that ſeemed extremely ſerious, and-w 1 
in he ſtood as unmoveable as a ſtatue. This 
; fight ſoon carried me towards him, and 1 had 
half my way, before his changing his 
gave bim an ty to diſoover 
me ; which as ſooh as he did, he j 
came to meet me, and almoſt befare I had 
292 rs! 8 of what I had ſeen, 
(rep ) Eugenius vas purging him- 
ſelf from a fault, that none that knows him will 
guilty of; I was detained a 
little behind you by the muſick of one of thoſe, 
larks,, whoſe melody was ſo charming, that I 
could. not find in my heart to make haſte 
from it: but whilſt I was liſtening to it, my 
attention was diverted by a nobler. object; for 
I heard, from the of al ge of this Meadow, 
a: vice, which, though N with 
kill, . its native 
ſweetnels, that art was abſent wi being 
miſſed, and I * have ſome curi- 
mn „ 2 en ee 
power i pleaſe. T en my ſteps towards 
that part of the S e voice came, 
my eyes quickly ceaſed to envy my ears; for 
they diſcovered, kneeling by a cow, nd 
ſinging to her whilſt. ſhe milked her, a 
rr 1 —.— 
one nymphs, t are 
wont to deſcribe: to us, e 
wonder, continues Lindamar, at What I ſhall 
ſay to you of a countty girl, know, that me- 
thought I ſaw in her face ſomething more like 
Hermione, before ſhe: proved inconſtant, than 
I expeRted to find in any of her ſex. I will not 
you, cat chis fr creature hd te ble 


ou ſhould think Mr. Boyles Seraphick Love 


loſt its operation on me, But I may per- 
haps, without moch hyperbole, give you this 
account of her, that her clothes are al- 


moſt as coarſe as cleatily 3 and though they are 
ſuited to her condition, yet they are very ill 
ſaited to her beauty; which, as if nature in · 
tended a triumph over fortune, has, without 
any aſſiſtance of oruament, more diſtreſſed my 


their moſt curious dreſſes. And this fair ctta 
continues — peck ihe; 26:70 in ag 


8 Seesen eb BEPLEORIANS 


rern nee 


== ; Ma . e 1 rave uct, chan 
| b ht oma . F 
| r iting: 


together with 
the native, bm airy * and of 
1 7 that gloria moming. had ſuch an operation 
l 13 ap to cele- 
innocency of a country 
he had, with much tranſport, 
repeated the ſubſtance of what 
pocts had in their ſtrait 
bel, concerning the felicity- of the gol- 
IT. e be PEERS WARS gue 
a tural ii 5x 80d waavery fllicitous u make 


ens its 204] 
Ladies, chat are 


i 


che i © inveryeving of Euſebins, who, a whi'e 


43% 


tf 


wary — left, him, having miſſed us, had 
Gening gad applaoded ladies 5: fen hon 2 2 when he drew mh, e ore 
ing aud ap 105 1 or Ch overs 
may encounter the wiles-of art, it would ſcatte ſtill a while 
be able to reſiſt che charms of natme. Rut N he ſaid, 
whillt Lindamor was thus complementing with py unſuſpecbecl auditor of the 
what he fangied; the picture of his once. loyed n W 
Hermione, and had hiseyes n much fixed upon im by the hand, and him: to» 
her, as guns, {+ be. the lovely tuilk⸗ tiver, e dean arab ſerious, 
maid, (ho All chis while ba — — — not 1 x Þchad: thought, 
notice of us, was as ; you had made righter eſtimates of 


as he © ſmelt be of keene hr er) hav the ſeveral courſes of life, i than by what I have 
bat pal 0 patched what ſhe was doing, took up newly overheard you to ſay, I now ſuſpect 
to carry it homewards p but her way you do. Know, then, Lindemor, (adds he) that 

I to lie. by chat part of the meadow; innocence: and contentment.depend more up- 
where we were Jet ſtanding . ſhe couid not but on a man's mind, than his condition. 
— aod. judging by our clothes, and To: manifeſt this to you, 1 ſhall in the firſt 
by Lindamor's mien, chat we were af, place obſerve, that it is 'notalways:the occaſion, 

— 2 from theirs-ſhe was wont ug ot the object, but rather the Hlegree, that takes 
converſe with, gave us a ſalute low an affection of the mind unruly and trouble- 
to let us ſee, that ſne forgot not her condition 3 fome:: nor is it according to: the intrinſick 
but attended with ſo much--gracefuloeſs; as valve of things; which none fave the wiſe 
made Lindamer conclude ſhe-megited- a better, can diſcern a but the rate, how unſkilfully 
EPR, wie be ke —2 they — . — — 

0 W t 10 de our ere - 

— 4 had a right in any habit to exact. She fore, — oper 7 take on more ſadly. 
vouchſafed him 2 ſmile, which, I after told for the . ſparrow, or the breaking of 
him, would have made him happy, if he had 2 raztle, ſome will do forthe: loſs of a 
thought it had proceeded from k1 not eſtate, may, of a _— and Hamer,” 
n. and he, went away with en 1 want of a bow ff rom . 
Vos. I. * * 0 3:2 e 04306 £4.21 M ri 1h gut) fl plained 


3 Enſchine) 1 ” 
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10 1 thoſe t 
r 


i es in. hee of bh "I 


10 diſcoper it within a little way of u; and 
therefore Baade by his Nlence, 4 
in ſeaſonable to deſiſt, 0 ene do de 
bim = pr 2 2 pu We. N 
walk, that I Jup t in ſome. 
things he had been ſaying,” he bad a 5 
- rather to check Lindamor a little, and 16 
the diſcourſe, than to deny, that a reti 
rural N has great 8 towards 9 
tation. To, Shich, th might conclu 
That he had to ay, before we reached. the 
LV he. made haſte to reply in the fame te me, 
I was not FONT, miſtaken ; for (ſays 
he) 1 think e may be pretty well repre- 
ſented, by ſaying, that as there are ſome airs 
very much wholeſomer than others, and fitter | 
ta preſerve men from diſeaſes ; fo a vety pri- 
and quiet condition of life docs, much | 
Hoes ealily than a more expoſed and turbulent 
one, protect moſt ſorts of men from vices and 
diſquiets. But then, on the other fide, as r 
ate ſome men of ſuch ſound and ſtrong con 
tutions, that will enjoy their health in the 
"worſt airs, When men © 
conplexions will be ſick] then 
are ſome generous and ſteady fouls, that will 
7 thorou 8h the inoſt nder eſome and boch 
expoſed ot of life, with more of. both 6 
nocence and contentment, than others an 
joy in a condition far remoter from diſtutbag 
and temptations. An, annexes Euſthrus, 
poſely raiſing his voice) as for theſe villagers,tt 
Li ought ſo happy, muſtdilſer 
him, as long as I { they cap adniire, ad 
moſt S man for wearing a udy fuit 
clothes, ot E Boy or, three footnet 
hind his- coach, know yhether he de 
be not a knave, 55 | Foo! „ or both; for” 4" 
ſcarce think,” that he, 13 5 is a f polſeſſe 
e deſerves mine.” Yds 


DIS COU As E Tv; 
"Upon ing #ith # clunterfeit "_ 
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in the beſt; ſo there 


IN” 
70 13 


lide, we quickly began to fall to the 

, for which we came thither; and Eugen 
zehe fiſh forward enough, to bite, thought 

fit 2 his flies, till he mi have more 
them, and therefore tied to his line a 

1 furniſhed with one of thoſe counterfeit. b 
flies, which, in ſome. neighbouring countries 
are much uſed, and which being made of the 
feathers of wild-fowl, . ate not ſubject to be 
drenched by the water, whereon - thoſe birds 
are wont to ſwim, This fly being for a pretty 
while ſcarce any oftener thrown. in, than the 
hook it hid was drawn up again with a fiſh 
faſtened to it, Eugenius looking on us with, a 
ſmiling countenance, ſeemed to be very proud 
of his ſucceſs; which Euſebius Ls A notice 
A Whillt, (ſays he) we ſmile de, how 


Bus at length come to. the river- | 
ate 


"QecagroNns REI 


5 near enotgh to the yer, 


of Ye delude 


oF ba of them in -their own nature, and all of 


0 * to 


tender and 'vitiated 


VB6T39Ns; 
2 , > 
ee ſt” with this | 
0 1 5 5 | 
* tres FA ck. 
lude boch me and you; 
270 he) as the 2 
a adver- 
4 f ere a rn bad ſenſe ; 
tos often in bis 85 b * 


ortals, theets Wich a ſucces 
us You "how 


t and 
Hock er. GAA Greatly: 4 that 
temprerzas the Scripture calls him, 2 ſadly 


"even when we riſe at his beſt bairs, 
rd, as 1 were, his true flies : for, alas! the 
he” can give, are very w 


them in compariſon of what they muſt coſt us 
to enjo them. But, however, riches, power, 

and the delights. of the ſe . 
in their kind, 8 ey be riot r of 42 belt 
Kind ; pet, las, many of us are ſo fitted 
for deceits, "that we 4 not put this ſubtile 
make ule ar his true baits to catch 
We ſuffet Kim to abuſe us much more 
ly, and to cheat us with empty titles of 
honour, or the enſnaring ſmiles of; great ones, 
or Sting 5 e with 0 

1ous names of yments. 

r ai they pat be obtained 215 ſin, 
ab recompences for it, be, 


1 are p 


481 N ig i ay, but che deyil's countet- 


ny fs e ys ee 1 12 18. 
we w the hoo r fli 
that &6 WL 7A 1. N. dim-fighted are 


"We, "as Well to what vice a as to what it. 


tildes. Let us not then (concludes Euſebius) 


Tie at baits, whereby we may be ſure to be 
either grofsly, or at leaſt exc 4 get deceived ls 
for*whoever ventures to commit a lin, t 
the laſtiobs ſweets, that the fruition ok it et 
** romiſe, cettainly is fo far deceived, as to 
D] . ⁵ Re hook for a bait, which either 
oves but a counterfeit fly, tudes that under 
K which makes it not need to 
coubterfeit one to deceive him. 


we DiScounrst . 
. A imer, ie bevin feallozed 


SOR FURE ſoon . Eibe a fair 
opportunity to confirm this laſt part of 


tus re on 128 vets he had ed reg an 15 of 
it, w 7 e fly, that ept 
.my hook ien a; — iſchy at it, and hav- 


ing greedily r it up, was Mi ſwimming 


by fo with it, when I ſtruck him, and there- 


for a while e& : but finding 
ale both Wed f. + cu he ſtrug- 


gled with ſo much violence; that at length 
he broke my ſlender line, (that was fitted but 


for weaker fiſhes) and carried away a part of 


it, together with the annexed hook and bait. 
If philoſophers (fays hereupon Euſebius) be not 
too liberal in allowing brutes to think, we may 
well ſupp S, that this fiſh e expected a great 
deal of pleaſure from the bait he fell upon 
ſo "greedlly 3 and that when once he had got 
it into his mouth, he might well look vpn 

t 


S& Occanonal REFLECTIONS. 
a if ret gage ih Tome diſcourſe, laid. trive into this vaſt fabrick : our creed pro- 
by his rod 3 and came to lilten to what claims him” the Creator of heaven and earth; 
oy . of bo Dorn book, in the Revels- Bevel. 


1 


ji 


| 


2 
1 
: 


ledged by Ch 

22 

- F'Was then confidering, that 

related to me, might in ſome 

unfit one of the univerſe in 

and indeed, the world 

much extrav 

him, of | | 

exhibits only, that be bas Nehemiah 
lent i of beavens with all . 6. 
far , the earth and all things that are 
the 4 hat 3 but 


ſeas and all that is 
5 


ml and worthleſs thing; ie. is, vitiſies them all, that is, ſuſtains 
it be not deſtitute of ſeveral them in that ap A life, or that 
long unto it. So that if God ſhould at any 
time withdraw his ing influence, the 
world would preſently relapſe, or vaniſh into 
its firſt nothing, as there are many notions of 
the mind ſuch, as that of genus, and ſpecies, 
which are fo the creatures of reaſon, that they 
have no longer an exiſtence in the nature of 


7 
= 
3 f 


f 


took notice of: In the firſt things, than are actually upheld therein, 
ſider, that I make th | ei Frag he upon by ſome intel- 
taking the leaft lectual being; and is ſo the preſerver of all 
pf. xxxiii. little toil God his creatures, that one may ſay of the reſt, as 
9 it was dont; the Pfalmift ſpeaks of many of them, where 
(fays the Pſal addrefling himſelf to God, he fays, Thou bideft Pal. civ. 


T 


And 


J 
1 


* their breath; they die, and 3 to _ daft ; 
* thou ſendeſt forth thy ſpirit, they are created, &c. 
3 W. 10 TN (purſues Euſebias) 
that to produce what changes I pleaſed, in all, 
or any part of this ſhadow, I needed not em- 
' ploy either emiſſaries, or inſtruments, nor ſo 
much as rouſe up my ſelf to any difficult ex- 
ertion of my own ſtrength, ſince, by only 


moving this or that part of my own body, I 
could change at pleaſure, in the twinkling of an 
eye, the figure and poſture of what part of the 
ſhadow I thought fit: and thus, when God 
had a mind to work thoſe miracles; we moſt 


admire, as when at Zoſhua's prayer he ſtopped 
GEL the 


SD 
7 


ſhadow, I nri- 


thy face, they are troubled ;, thou takeft away 29, 30. 


|be able, x0. produce io 
divine agent, \ thoſe and 
A others impoſſible, 


prong 


nog ne "And even thoſe. n 


changes of the courſe of nature, , t 
S toniſh us, o. ſo naturally and nec the viſible 
A Aer e own will, that dom; yet 
eee onally dif E. 
uire powers o than noti ſe corpo 
ibs os de to him: and that i . 1233 
able agent n more diffi to | we muſt be beholden, rathen to his writ- 
BE K 
uman inte wi revelation, diſcover 
harder: to move the y FF Os Go | 


TO 


dow, than to.move its little finger. And this. reaches us, That even 
conſideration e Euſehius) might be, me- mil be made known cy the 2 Fry 'thaſe 10. 
thought, ba nfolatory enough” to his church, illuminated perſons, ſich as Moſes and St. Paul 


who, repoling an entire truſt in her God, himſelf, who had both extraordinary reyela« 
entitles h the protection of him, that tions from God, and intimate communion with 
ide ker DE Macy WY nga as him, confeſſed, that in this life they ſaw. him 


reſolve on or pa po with the ſame facility. but darkly, and, as it were, in 2 glaſs; ſure 
deſtro her and his greateſt enemies, az decree. the dim light of mere natute will give us but 
their Jeſtru®tion extremely imperfect, and decraing, ideas of 
I Was alſo further conſidering g. (6 . him, — the like limitedneſs of our nature 
bius) that though the little watry bodies, th will allow. us to know. but HY gar] 
wake up this river, and conſequently — that in heaven it ſelf; though, as we ſhall 2 
2 along by me, were in. a reſtleſs motion, him face to face, our, apprehenſive. org 
always. urging on, and chaſing will as, well be. as the dazaling and, 
chat 5828 2 were before them; yet my ſhadow raviſhing object | 
was. as compleat and ſtable upon the fugitive Bur, (fays ee chough I forget, that 
ſtream, as if it had been projected on the wa- . Lam non the pu, hope you remember, 
wer or rather as if all the parts of that I told you how little Ip 
water, whereon it war viſible, had 5 fixt theſe kind of reflections would endure a rigo-- 
and 2 of which I made this applica- rous philoſophical amen; and that I am not 
tion, that thought-we may ſay win Samer, in ſo 1 as, to expect, that they ſhould 
4 larger ſenſe than his, That one ron goes, work 9 ops infidel, though I hope 
and anoi ber comes, the world bong Le 83 excite god thoughts in a believer. _ 
by eee of generion and cor- nes laſt words of our friend Mn Hor 
ruption, yet the wiſdom. and providence. of followed by any other; Lindamar, having 
God does ſo far confine the creatures to the waited & while ein En that Euſe- 
eſtabliſhed laws Fra that * vaſt 528 7 * eee e 


1 5 make up the world, do 22 than 9 chat 5 fame get, | 
ine of 


a aps xd 


25 


ſome kind of 


3 "nal e ſhorter 
1 0 ei my bit Was. 1 
W 


n ſe lect, Le prigy is. ME, who know by fu ways of: meaſuring my 

Dee not own ſtature, chat it is enough, not ; 
hence make any diſcovery of 3 manner of to be either proud ofz, qr .qomplained « 
man be is, nor know any thing of his. virtues, ſhould imaging thy Lake eel 1.2 
or; his thoughts, or his intention, nor conſe- ant, or as. Jow as, a dwarf, becauſe, I ſee. a 
have that notion of him, that I (par any GI xceeding .long,'.or. — 2 

11 een, rther conlidering, bi 


angels it Ephe il 


* 
; - , 
> ON E 

(TY 


deck. Oecaslo NAL. Ksrrgorio ns!“ 


as welb as the 
fame ot glory the 
be as-urravienal ty 
dot: by the teſtimonies <6 


= * 
= 
= 


pinions ( | __ 
and vftencn- detract) but very leldom.give a 
and impartial eſtimate of merit 2 theme 


natural prochvity of or minds to evil, which 


oimies them downwards; as weight does our 
body. will ſome time or other make us find 


28 „where we preſume to find it 
firm. He that to day wil 


far aa he thinks he may, is in danger of goi 
far more kasy for him te be ſecure than to 
de ſafe, that walks upon the brink of a pre- 
cipice Hl was'a wiſe mam that as ſoon as 
be had forbidden his ſon to enter into the path 
of the wicked and to g in te way of evil 
men, ſubibins, as the beſt wourſe to conform 
to the preſcription, Avoid it, paſs not by it, 


be tum from it, and paſs” Way, God's indul- 
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: 


dant moiſture. of the watefb, that glided by it, 


pen ch 
C 


| in(dangers was nat ſo far oi but thar he was 
able to catch hald of him am to draw him to 
the firm land. The noiſe, that Lauamun made, 


when he ſaw his friend quickly'drew' 
1 thither where, After I had a 


with the diſaſter; 


gence leaves us u latitude to comply with our 
infirenities, and neceſſities, ad to give us op- 
portunities of exerciſing pious jealouſy over 
our ſelves und of ſhewing how much we fear 
to offend him. But a wary Chriſtian will fay 


in this cuſe as St. Faul did in almoſt a like, 
all things are | lawful for me, but ail things 


are not expedient and. he muſt often go fur- 
ther than he can with prudence, that will 
always go as far as he thinks he can with 
' Upon the goud and miſchief that rivers da, © 
THIS diſcourſe being .cnded; we all, as 
4 it were, by common 8 applied 


dur ſelves again to te the ſport that 


had invited"-us' tothe river: but we had not 


angled very long, before we were diſturbed 
by a loud and confuſed noſe, 'which we ſoan 
diſtovered to proceed from a ſhip, chat, to- 
gether vieh ſome barges, and other leſſer boats, 
were, by the help of a fayourable bteath of 
7 wind, falli 
The 'Gghr 


" up the river towards London. 
theſe laden veſfe}s, together with 


the proſpect of the Thames, which, (as it hap- 


pened in that place) ſeerned, in various wind- 


inge and meanders, wantonly to fly, and to 


purſue it ſelf: this fight, Hay; together with 
the rich and flouriſhing verdure, which the 
waters, in their paſſage, beſtowed upon all 


Jebins the lands; that were on either fide any thing 


edge, a if it differed not from the reſt of 
the field, ich it terminated j Euſebius | 
accahan from thence to tell him, You may 


from this take notice, that it is not ſaſe tra- 
velling upon the comfines of what is lawful, 
and what is ſinful, no more than upom ahe bor- 
ders of two hoſtile nations: when we ſuppoſe, 
that thus far we may go towards that Which 
is ſinful, without commirting it, we are wont 
with more boldneſs than conſideraterieſs to con- 
clude, that we need not ſcruple to venture, 
or rather that . . 6 = no venture, 
having fim footing N «way; But it is 
much to be feared, that — allow our 
elves to come as far as the utmaſt verge pf 
What is lawful, and to do that, which; in 
caſuiſt's language, is tantum non to ſin, the 


the praiſes 
only itaparts fertility and plenty here at home, 
ry- by inriehing all the places that have the ad- 
vantage to be near it; but helps to bring us 
home v 


near their banks, invited Eugemus to fall upon 
of that excellent river, which not 


hatever the remoter parts of the world, 
and the Indies themſelves whether eaſt ot weſt, 
have of rare oxaaſeful. © 10 88 4 


LIN DbAMOR, having both lauded and 
recruited theſe commmendations, Methinks, ſays 


he, that amongſt other godd things, where- 
with this river furniſh” us, it may ſupply us 
with a good argument againft thofe modern 
Stoicks; who. are wont, with more eloquence 
than reaſon; to declaim agimſt the paſſions, 
and would fain perſuade others, (for I doubt 
whether they be ſo perſuaded themſelves) that 
the mind ought to deal with its affections, as 
Pharaoh would have dealt with the Jews: 


males, whom he thought it wiſe to deſtroy 
leſt they might, one day, grow up into 4 


condition 
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Oceasre S 7 S 


bim. . Rat, Hecaule is a word, to make;thouſands miſenable, und | 
J-= — 16 pals the Alton. 
to | 
{ Wpoets;: . of romances. | 
„Auz as for che: deſire of | 


is 4 the eee. 
. with indiginat * 

in Picuad for-uthechardueſt of their: 2 
4 — are | aſcribed to Chriſt at 
9 8 oe one; verſt: and hen prot 
£0 mae, of Os — own nature, 
9 85 


uſe, 22 
42 1 them, I cannot think we 
throw he lng or ſo much as wiſh away): thoſe to beget 
which Gedand nature has 


ions of this aſpiring hu- 

Not! does it 13s miſehief 

2 in a Prince's. 

of his own. 
r's ſtares, the ſackin of citi 


n ee 9 — ng 
4 AW To G gebn) 8 I do not al-- 
ether diſallow Lindamers compariſon be- 
_ tween rivers and paſſions, ſo he muſt give me 
—9 nd a to i TOES 2 
over-flow, drown thoſe groun ruin 
thoſe huſbandmen, -which | wall 


wege 0 
dn deen bm, war can fad in his 


very ſery (Cbjoins:£ 
e e * : very well the frame of human {pi 
On Tv this truth, (purſoes Each. by che pen of an Apoſtle 
vs), are but too gbvious. It is ſaid, that va - urn un, brawlings among you 


- Canira on LY: 


be) fe e 
that ſaid 


you? Come they not 


anger s whetſtone ; and our be . hence, even of your" "Oar in your mem 
F ue e 19 be xr | bers." ———— 


with innocence, W | 
the limits of moderation, But when once an- pars %rows 
ger. 3 boiled up into rage, ot choler into an 

fury, or appetite of revenge, it makes 
re 1 an the 5 — and 


e "ane! — thoſe 
ſions h min —— hy 
wTy: perſons 
by f ee f "_ conclydes Eufebius, + ended 
15 75 cities, 0 . the unk ron, 4 | 

| nn ns the uſefulneſs 
| a river hinders us not from making good 
the banks, and, if need be, making 2 
ee wield { — — words. cConäne it within: its limits, and | 
1LL not Lindamor, that even that inundations ; ſo the: uſefulneſs of = 
nobleſt and beſt of paſſions, love, as gentle and ſhould not hinder un from watchfully Snploye: 
ee eee ing the methaus and — 1 by 
N by R unruly, or being miſ. reaſon and religion, to them within their 
far —— — due bounds, which they ſeldom overflow with⸗- 
oe. that SO fortune to be acted on out ſhewing, to our coſt, that, as it is ob- 
theatres, e ee ſerved of fire and water, they cannot be ſo 


ang and. that which, (perchance at n ſeems to ke mann M ren 
ut an t being not uly watc 11 


or deceive parents, to. vialate friendſhi >: Upes the 1 lends, ſeated.at NY 
ſend challenges, and fight duels, — 21 | ._  diflances from ibe rider. 
honour of harmleſs virgins, and of the nobleſt \HIS laſt diſcourſe," to which the 
families, to rebel againſt kings, - procure the had afforded the occaſion, i inviting ine 
POOR an commonwealthsz and, ſurvey as much of it, Dn 


poſtſe; From whence - -— "_y 


— 
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much, as that charity ſhould. begin at home 
and they are much mote careful not to accuſe 
any 


litle mage attentiyely,. gave me the oppor- 
of taking een 
E the Jands that lay ic, 7 . =; 
ed by 7 15 


not but 


Pikes ground hare not ny yarn pa, 
to derive water and 


8.8 J. 


TH 


5 4 neighbourhood... WI 
bets do uſebigs) many a — 
that is — 9 e 
of Since, a-care to it 
5 1 

E ng 
ing 8 555 the Scriprures, are wont freely and co- 
flow, is (elpecially 'vpan any fit of 
or diſtreſs of mind J apt to be ex- 
ing that 


17 


in 


piouſly to. 
2 


r though to loſe ſo ck of a 
precious as the doctrine of ſalvation, be — 
which is oftentimes a fault, and always an un- 
| pag it is a far leſs miſchief to forget 
to forſake them z the one ma 
the other 
is —— of a depraved will, perverted by lazi- 
or ſome greater fault. We 

ſhould { ſcarce allow it for a rational proceedin 
if one in a conſumption, or diſentery, — 
he grows not fat with feeding; ſhould reſolve to 

renounce. eating and drinking. 

Bur this (a/s Euſebius) is not that, oY 
Echiefly dd for pious, but melancholy. 
rſons, are oftentimes too partial: 


elves, to be competent judges of their own. 


eſtate; they ſeem not to forget any ſermon ſo 
Vox. II. 


Thad. ob the 


n their, wits, fol 


os 


fatneſ ſins 
i er, and, therefore, muſt ſuffer. the hind 
and he, that twice a werk is told of God, ind 
| duty, and heaven, and hell, has his conſcience 


to them, and: a. reliſh of them, and a 


inſt them-. 


| wrongfully than themſelves: though 
y, might Ears that i in the eſtimate of 


ag; nk 


e 
yet to all he 0 2 
And mad men, that have quite Joſt 
or never complain of the 
want of thema ſo thoſe, that have forfeited; 


are deyoid of. grace, rarel bemoan them - 
ves of dhe j ok it. And it is no mean 


ciency in piety. It is true, that 
preaching is not always, and I fear not ſo much 


© as often, the ſavour of life unto life; the perverſe- 


neſs of thethearers 
ly the ſavour of deat 
ing in the 


ing it but too * 
unte death. But yet, peak 

general, though it aggravate the 
committed in ſpite of it, yet it uſually 


ers many others from being committed; 


more awaked, than he, that never hears of any of 
theſe things. And if you but compare one of 
theſe 42 Chriſtians, we are conſider- 
ing, with the careleſs ſenſualiſts, that fly a 


eyed rouzing ſermon, as they ſhould do what it 


would deter them from you will caſily diſcern 
a ſufficient, diſparity. between them; to invite 
you, to. conclude, that the ioſtructiveneſs of 
g may, like the moiſture of the! river, 
e conveyed but by little and _ at 83 
and by, unperceiy pages, and yet be 
to impart fertility. For though much: run by, 
yet commonly ſomething; will ſtick; which we 
may ſafely conclude, if though we can diſcern 
it no other way, it diſcloſe. it ſelf by the effects. 
For it is not always to thoſe, that remember the 
moſt of them, that ſermons do the moſt good, 
as water retained in ponds makes not the bot- 
tom flouriſhing, but the banks; and the effi- 
cacy of a ſermon is better to be collected from 
the impreſſion it, has on the underſtanding and 
0 than from that it leaves on the me- 
whether we retain the faith- 
' folly or no, and carry them home with us; yet 
if a ſermon leave us devouter than it found us, 
if we go from God's ordinances, with a love 
purpoſe 
to frequent them, we may be deſpondents, but 
altogether non-proficients : that incor- 
ruptible 3 by which we are regenerated, be- 
ing once thrown into an honeſt heart, may, as 
our Saviour intimates, grow up we know not 


y well how, and though, perhaps by inſenſible 


degrees, yet at length attain maturity, To diſ- 
Pals, (renin all che parcculgr th 
man can, orderly -repeat all the rs 'that 
compoſed the ſermon, it _ im good, if i it 
either makes him good, or 65> him ſoz and 
its operation is to be eſtimated, not ſo mock 
by what ws. xemember, as by what we re- 
olve.. ln . 

Wurar. ou. have been ſaying, (ſubjoins 
Lindamor, when he perceived that Euſebins 


had done ſpeaking, „ſuggeſts to me a reflection, 
that till now I di os on * 


of proficienty in piety, to be apt to deplore 
; Bey upprofici 


Euſebius) whether or no a 
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by his manage fret agents, Who have each of 
— veſſel; them intereſts. or dof HE own, diſtinct 
whether he could not from thoſe of the prince, and many times re- 


pugnant to them: and the prizes, that are con- 
tended © for in government, either are, or 
(which is in our caſe all ane) are thaught, fo 
valuable, and the cancurrents are ſo concerned, 
and y ſo. induſtrious to drive on each 
his own that without mentioning any 
of thoſe many other things, which make good 

government difficult, theſe alone may ſuffice 
- to make ; more our trouble than our wonder, 
that the: rulers. of ſtates and commonwealths 
ſhould. oftentimes miſ-gayern them. But the 
' publick iafelicities of ſkates are nat 
always whally.dye to the jmprudence of tho 
2-1 altentimes thaſe, that maſt reſent 
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than to have a multitude of ſubjects, that tl 
themſelves to be wiſe ones, and are forward, 20 
cenſure hat js done by their magiſtrates, £i- 
ther becaule it is done by their ſuperiours, or 
becauſe it is dot done by chemſelyess. 
Txx eit may well be doubred, (ſays Lage- 
#15) whether the reverence and ſubmiſſion we 


| to govern, are iwo very 
does the. one confer che 


not Zindamcy, : whoſe travels: had. made 
.well acquainted with ſuch: caſcs, 


wake you this 
I think ſovercigas do now and then do, what 
you confeſ it is ſo hard for chem to ayaid do- 
ing nor is it mare a breach of loyalty, not to 
thiok a weak than 


power, is too great an impoſſibility to be a 
"Y duty; 


duty: and beſides, it wbuld leſſen che merit of 
RL whict otherwiſe would not appear 
to be paid to che authority of-the Ware, 
1 2 RIS 
clans, as as we 
framed for our god, though 2 
knowledge norehud pribn es Aennany tight 
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HP RS 
reaſon to be ſupreme a thing, chat as even 
F Ionns 
it, ey by it 3 5 
low |.lawfut va ty 4 Janda . 608 
actions, that 1 x Hung He. my opinions: and 
though I can obey N that have the 
impreſſes of wil; as- well as the: ſtamp of 
une. with more. hope and alatrity, yet I 
e ſe, lieren I think power is un- 
prudende, wich no leſs: neſs 
* I would not teſiſt 4 magiſtrate, tent 
when Linde vn him; and though I dare 
diſcern folly even n 
I can reverence 1 03 
I Know Eugenits tov * Lindamer) 
not to believe Bias: But though P confeſs, that 
bp what Faw lie to e to 
which not ne; 
td, it were; well if we did ſtewart 
_ For whereas moſt human actions, eſpe- 


cially about matters political, are attended with 


Fear variety of circumſtances, according to 
or other of which, they may be differingly 


F make many, if not moſt actions 
appear politick or unwiſe, according as they 
are cloathed with theſe of their —— 
that ma "_— lied to excuſe them, or with 
thoſe, t to diſcommend them; ſo I 
wi ate 0 060) pre the Epourableſd con- 
ſtructions on thoſe publick counſels, that are ca- 
pable of more conſtructions than one, and uſe the 
parents of my. country, as Noabꝰs two dutiful 
children did their diſtempered father, whoſe na- 
kedneſs when they had once diſcovered, they 
covered: too and that in ſuch away; as ſhewed 
they were un willing to ſee more of it, than was 
neceſſary to enable them to hide it. And 1 
ſay chis, (continues Lindamor) with telation to 
Evugenits; and ſuch as he; for as to the vul- 
gar, who yet make up the far greateſt and 
loudeſt part of tlioſe; that would intrude them - 
ſelves into ſtate- affalxs, upon the pretence of 
their being ill managed by their ſuperipurs ; I 
cannot but think, that whatever the-courſe of 
affairs be, theſe cannot but be incompetent 
jodges of their being politick, or the con- 
trary. For to judge of things barely by ſucceſs, 
were ſomewhat to forget, ren E 
and abſolute diſpoſer of events, and has a 
adtice always rejected by the wiſe, as both 
9850 uraging wiſdom, and affronting it. And as 
je? the E e by which indeed the prudence 
rudence of publick actions ĩs to be eſti- 
ies the vulgar 5 is rarely admitted to have 
ſuch a proſpect into the true ſtate of affairs, as 
is requiſite to enable them to judge of the ex- 
pediehee or unadviſedneſs of them, being un- 
acquainted with the frame and motives of the 
N counſels and deſigns. td men 
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while they * 


wyers 


tercepted letter, or divers other 


-Eugenias)/\1 take 


conſidered, and eſtimated'; e very 
difficult ro 


is that, which for che moſt part manifeſtly be- 


2 
conſider it only in it ſelf; which its 

to the reſt of the prince's deſigns W 
politick enough ʒ und a privateiwhiſper, or the 
intimation from — 2 


ceived; and perhaps undreamt 2422 
— > 1 Ta may make it 
wile: to do ſeveral things, : which tot thoſe, that 
R r_ghepiag. 
motives, may umpolitic would 
indeed be ſo, _— it not ſor theſe; reaſons, 

which yet ought to be as little di — 72 
obeyed. - So that the. people's forwardneſs to 
with the tranſacti ns of their prince, is 


| compoumded of d- 1gnorance, 
and.jsmoſtincident/!tb 5 bw . — ſuf⸗ 


— — 
ſelves ; * 4 
ea” tay Ray" incompe· 


in the fault, they maybe ſo, 2 
the muſt not no diſpute, (ſays Za/ehius) whe- 


ſuch as you, 7. — whom their con- 


ities W Bgplnct 
r 


not be allowed to judge 3 — theit.counſels, — 
ſee their errors; ag our late aſtronamers, be- 
ing aſſiſted with good glaſſes, are allowed to 
tell us, that they diſcern, ſpots even in the ſun 
it ſelf. But, v, the ambition of 
tical. inferiours to make themſelves! ſtateſmen, 
upon: ptetence;| that thoſe, who Wen the helm, 
do; not. govern it as:wiſcly. as theſe would do, 
if, they; were in tho (ame _ is a fault no 
leſs prejudical to any diate, than in 
ſome of them. For whilſt the goverment is 
thus decried, the fame. dif; repre- 
tions embolden ſtrangers and foreigners 
22 — — | 
ent eſpair o ing 

itz little conſidering; that there —— 
any imprudences in 2 government, that qʒn 

ptove any thing near ſo prejudicial to the 

22 — by to e con * 
it, whether — ao, or by in- 
* leſs 


il upon 
miſchiefs of war. cee it be 


granted, that the right of governing does not 
confer the ſkill; yet it is much better to ſtick 
to the former, than oppoſe or deſert it, be- 
cauſe it wants the latter: ſor a right to a crown, 


longs but to one, and is f:l dom. plauſibly pre- 
tended to by above two or three 3 whereas the 
{Kill to govern is ſo undetermined, and ſo un- 
certain a thing, that mem s innate ee 
ſelf.· love would incline almoſt every 

Aang bychal 


claim it for himſelf, eſpeci ys 

lenging that, he might put for no leſs than ſo- 
vertignty. And in a ſtate thus abandoned to 
the craſtieſt or the ſtrongeſt, there would ne- 
ver want diſturbing viciſſitude of governments, 
as well as ſince whoever could 
get intereſt enough in the ſoldiery, or the mul- 
titude, would quickly deviſe and impoſe ſuch 
a frame of government, as may put the ma- 
nagement of affairs into his and his 
hands, and give them the authority, * 


* 


So mio cling up- 
is inevitable in a 


— 
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. an a. wiſh for wiſe 70 
but ſubmit to thoſe, the providence of 
R 125 wg may have given 
us, if by an way we 
: aha. the wiſeſt counſels we 
aſſiſt him to make the beſt 


adding our ſactouſnels or our paſſions to his 
miſgovernment; remembering, chat, at leaſt in 
my opinion, to the BK of a common- 
wealth. it is not only requilite, that the prince 
ko hor 15 corned Roll but that the ſub- 
jects obey well; and that even weak counſels, 
faithfully aide, and as much as may be rec- 


tified or fon: by thoſe, that are to execute 


them, may rejudice the publick, .than the 
forward and 10 8 endeavours of men, that 
perhaps wald be wiſer rulers, if they had a 
right to be ſo. It may be (continues Euſebius) 
that affection and diligence in the publick ſer- 
vice 2 in ſpite of the government's miſ- 
revent, or at leaſt retard and leſſen, 
wen * f the ſtate. But however, (concludes 
he) it will be no ſmall ſatisfaction to an honeſt 
man, and a loyal ſubject, not to be conſcious 
to himſelf of having contributed to the pub- 
ek calamities, either by his own provocations, 
or his factious indignation at the prince's faults. 
If a have done his utmoſt to hinder the 
ruin he comes to be involved in, the "apr 
ee Nay be far iter, 8 * NL 
clogg riyate guilt ;, a will ſu 
the misfi fortine of je wich far the Lü 
if he be to ſupport nothing elſe. Nay, ſince 
the ſervice we do to whatever prince 1s right- 
fully ſer. over us, the ſcore of his being 
God's vicegerent, is ultimately directed to 
that ſupreme, and, as the ſcripture calls him, 
only tate, whoſe magnificence is as inex- 
hauſted as his treaſure ; we may ſafely expect, 
that whatever prejudice we here ſuſtain upon 
the account of the prince's commands, will 
hereafter be advantageouſly conſidered to us in 
the reward of our obedience. 


-DISCOURSE XI. 
Upen clouds. e 


in rain not brac 


Ti diſcourſe had already laſted ſo long, 
| that as well my. unwillingneſs, that one 


theme ſhould detain us $ any longer, as my de- 
Vol. II. | 


| 2 they excuſe towards that monarch o 


form of vapours. But thoug 
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fire to keep Eugenius from making any reply, 
which on ſuch an 78 might, gany reply 
have begot ſome diſpute, made me forward 
to divert the 4 „by inviting the com- 
pany to take notice of a black cloud, that was 
ming towards us; which ſoon after, in its 
under the ſun, interpoſed betwixt our 

— and that gloriouſeſt object of it. Linda- 
mor then having a while attentively enough 
conſidered it, took thence an occaſion to ſay, 
This cloud, gentlemen, whenſoever it ſhall fall 
down. in rain, will ſufficiently ſhew, that it 
was before hut water, which whilft it lay min- 
> gel with the reſt of the river, or ſea, whence 
it is exhaled, may be. ſuppoſed as clear and 
- Teapid as any of the reſt but now that the 
ſun has by its powerful — elevated this 
water in the form of vapours, and drawn it 
near it ſelf, we ſee, it compoles a cloud, which 
does no longer receive or tranſmit the light, 


be called but robs the earth of it, and eclipſes the ſun 


that raiſed it; and ſometimes too produces 
diſmal ſtorms of rain, and wind, and hail. 


Thus ( Lindamor) there are many, who 
while continued in a low and private for- 
tune, were as as others; and yet, 


when by a peculiar vouchſafement of provi- 
dence, they are raiſed from that humble ſtate 
to a conſpicuous height, they ſeem to have as 
much changed their nature as their fortune; 
they grow as much worſe than meaner men, 
as their condition is better than that of ſuch; 

and the principal things, by which they make 
their exaltation be taken notice of, are, the pre- 
judice they do totheir inferiours, and the'i 4 


world, that raiſed them above others. Of fo per- 
verting a nature is ſo high a ſtation, that the 
gaining of an earthly crown is very far from 
being a furtherance to the acquiring of an hea- 
venly one; and many, whom an humble condi- 
tion of life kept as innocent as lowly, are, by the 
higheſt advancement in point of fortune, im- 
paired in point of morality ; and theſe ſupreme 
dignitics, which the. ambitious world ſo fondly 
courts and envies, do ſo often manifeſt thoſe, that 
have attained them, to be unworthy of them. 
I Know not whether Eugenius imagined, 
that Lindamor did in this diſcourſe make ſome 
little reflection upon what we had lately ſaid 
on the behalf of princes : but I afterwards ſuſ- 
pected, that it was partly to reply to this ob- 
ſervation, as well as entertain the company 
with a new one, that he ſubjoined; as this 
cloud has furniſhed. Lindamor with one reflec- 
tion, ſo that, which lately brought us the 
ſhower of rain, whoſe marks are yet upon 
our hats, may ſupply us with another, which 
may ſhew, that themes of this nature are ap- 
plicable to very differing purpoſes, according 
as one or the other of their circumſtances hap- 
to. be conſidered and employed : for as 
x (purſues he) as we can judge by the neigh- 
bourhood of the ſea, and by that cloud's 
being driven hither by a wind blowi thence, 
it conſiſted of the ſea-water raiſed in the 
h the water of 
the ocean is ſalt and brackiſh, unpleaſant and 
unwholeſome, whilſt it lies there unelevated z 
Eee yet 


197 


[3 5 » 
CY 0. ct hi 

* pal 
e 


198 


pears; 
1 
wholeſome 


turn into (a nobler 
animals. As moſt men change, 10 Tone im- 


Kation is apt to make men giddy; O ö it 
to tnake them ci | . 
that all the word fees them: the | 


let their vices be ſecret, fo 


tegion of the Mr, 
brackiſhneſk behind 


©. 
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46 the honour of 
J de ere vv the Hf 
Gr ts. Bob fiying 


their minds with their (condition, and 
m to have iſbehaved theruſelves in à low- 
er ſtation ; but becauſe they were bom to 2 
higher; and were, whilſt berjearh it, detained 
out of their proper ſphere. "Ant indeed, as a 
throne ex thoſe, that ſit on t to 


temptations to vier fo does it afford them pe- 


a 


culiar ed ts to virtue; as fo 'devar 


teumſpect, by lettin 1 
ſuch a condition would maker atly ful,” rhat is 
0d oli prove 5 "In . r 
ptinees have ay La f Mage api hondur, 
it will be a grear” curb to them, to contider, 
that, as there ate 9 them to 

ir faults can 43 
eſcape cenfureas diſcovety ; and men will 


= o 


little 


tion, by placi above other objedts, will 
make chern afpite'to*glory3 and that is a mi- 
Kreſs; that even monarchs cannot ſucceſs- 
fulty burt, but with great” und gobd actions. 
Andi if they have withal a ſenſe of piety,” they 
cunnot but in gratitude to him, whoſe viee- 
gerents they are, endeuvour to promote his in- 
tereſts, that made them fo z and fo make them - 
{elves as like him as they can, in his ther at- 


tributes of clemency, juſtice, and bounty, as 


he has vouchfafed' to make them in his power 
and authority. And beſides, that the actual 
jon of an crown ledyes them no- 
ching worth aſpiring to, but 4 heavehly one; 
the conſideration of the advantages they 
have above other ten of doing good, and 
the cxemplarineſs and influence as well of their 
vices as of their virtues, will make them trem- 
ble at F muſt 
one day render of fo many thouſands, perhaps 
of ſo many millions (of ſubjects) committed 
to their charge; if, as they art ſure it will be 
a fect one, they ſhall not make it a good one. 
Nor (purſues Experts) is hiſtory a 

unfurniſhed with examples of rhoſe, whom a 


1 Sam. x, tone has as well improved as dignified. Sau! 
6, 9. 


was not the only perfon, who, when he was 
ereated king, had another ſpitit, and became 
_ aud | That Titus, * — che head 
it, was juſtly ſtyled the dart mankind, 
though His virtue and pebleneſs d, more than 
Deen een E (nl | 


| it, ann proves boch yet 
for mers bodies, ud ferdifizing to 
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"Ui asf 
have hitnfelf as a perſoh Wor- 
not only conquered France, 
| as 4 nobler; as well 'as'a mote 
difficult victory, his own reſentments too, Ri 
3 chat judge, when King, that had 
prifohed' him, * N ; and evincin 
i miemotable an Action, that he 
e above hitnſelf, and renouncing the plea- 
fire of © revenge, he ſetupled not to promote 
one, whom he could not commend without con- 
demting himſelf; were it not, that. in this 
rince, actording to what IT was ſaying, the 
ing; was becorne another nan than the ſub- 
And ps, (concludes Kageulut, 4 
ittle ſmiling) 1 proceed to give you 
other examples enough to it ftom being 
improbable, that one tnain re why there 
are but few princes, Is, becauſe there 
are but few 'princes z were it not, that I ſee the 
waterman prepare to land us, And id effect, 
we are how come fo near the place, Where the 
fiſherman deſigned to ſet us aſhore, that whe- 
ther or no Lindamer had a mind to return any 
thing to what Zapeniur had faid, it would 
then ap unſeaſonable, either to re- 
ſume che debate, or proſecute the diſcourſe. 


' DISCOURSE AW. 
. Upon drawing | the boat to the ſhore. 
. HEN we were now come to the'place, 
W where we were to be landed, leſt the 


boat ſhould be carried away by the ſtream be- 
fore we could ſtep aſhore, the owner of it 
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775 


itted, 


5 
. 


4 


4 
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reached out his $8 and by means of 
the crook, taking hold of the bank, he 
drew the pole towards him with all his might, 


and thereby brought the boat to ſhore. This 

endeavour of the water-man's, and the effect 

of it, inviting Euſebius to Imile a little, gave 

me the curiolity, as ſoon as we. were 

to inquire, Why he did ſo, It is almoſt as or- 

dinary, (anſwers Eu/ebins) for men to think 
8 | 4 | themſelves 


Gen. xi. 


—- 


15 
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1 
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quite contrary account than 


- 


n God," 28 it is impoſſible 


their ends, and that 
vg they judge conducive to 

— lay their deſigns and 

fo much artifice and ſubtiſty, that 

not doubt, that, Whatever may be- 

of God's deſigus, und of bis 

; thoſe, which thernſelves have lait 
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our water: man 


iron 0 "ſhore, and puttin 


more being fxt, and immove- 
of * come to hitt, 


preflions of him, that knew their hearts, (Aud 
this they begin to do, and now nothing will be 
reſtruined from them, tobich they bave imagined 
ene tht cho had eſis wen gat 
jecturing that t I in 

that intended tes Mg e LN. 
ing flight of a tower, whoſe top ſhould reach 


unto heaven. But the policy of theſe ambiri- 


ous builders being contrary to the charitable 
decree of God, to have the earth peopled, he 


made uſe of that very conſpiracy, that brought 
them together, to t, Which they con- 
ſpired to t; ſo that now the remoteſt 


rts of the inhabited world are but the co- 
ies of Babel, whoſe ſcattered architects have 
indeed made themſelves a name, but a 
intended or 


expected. Thus the purblind envy of Foſeph's 
brethren, having made thetn be 1 - 


vent his future dreams of fuperiority over them, 


made them think, that, by ſelling him for a 
ſlave, they had taken ſufficient order he ſhould 
never come to be their maſter. And yet we 
ſee, that Fojepb's being fold into Egypt was 
made uſe of by the wiſe orderet of human affairs, 
to make him in effect Lord of that rich and 


populous kingdom, and thereby, of his enviotis 


thren, Pharaoh's dreams having advantage- 


be o. "Thoſe; that ſtudy 


ſucreed. And even, l 


lelled crime, at once de 
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ouſly made him amends for the hardſhips his 
own had expoſed him to. So the proud favourite 
of Abaſarras queſtionleſs, thought he could ſtarce 
miſs nis ends, When, by the counſel of his 
friends, and, as he fondly thought, of his gods 
> he ptovided for Morderar that Fatal 67 
which probably he might have eſcape 


if he had not exected it. "Thus the high prieſt, 
and che fanhedfimn of the Jews, Iethed to 
much 0, zuſtice, wheh 


. 
4 the death of dur Saviour ; 


come and destroy their 1 and nation; 


naming, even in his chiefeſt maſter- piece, 
found himſelf the tnoft over- matched by him, 
to whom the Scriptute aſtelbes the taking of 
the wiſe ih their own craftinefs, For, queſtion- 
leſs, he highly applauded his own Tubtilty, and 
ſeetned to have taken the directeſt, and moſt 
arg — way to his impious ends, that could 
iſec; when, having made Herod and 
Pilate friends, upon ſuch tems, that the Lamb 
of God ſhould be the victim of their new con- 
fedetacy, he had en both Jews and Gen- 
tiles in a ruindus and tragick conſpiracy, to 
kill the prince of life, and, by that unparal- 
roy the devil's chief 
enemy, and make God thelt's. And yet the 
event has ſufficiently manifeſted, that the A- 
poſtle might well affirm, that Chriſt, by his 
death, deftroyed him, that had che empire of 
death, the devil; and that Satifi's kingdom 
never received fo deadly a wound, as that 
which pierced our ctucifie4 Saviour's . fide. 
Wherefote, in ſhort, (concludes Eyſebius) the 
decrees of dence ate too folid and : 
to have violence offered them by human at- 
tempts, how ſpecious ſoever they be; and thoſe, 
at think ro bring God to their bent, will 
d, at long tufiting, chat they have to do 
with one, whoſe power and wiſdom are · ſo 
over-ruling, that not᷑ only ke can fruſtrate their 
utmoſt e ours, but make thoſe very en- 
deavours fruſtrate themſelves; and emplo 
men's ſubtileft policies, to ip 1, Fol 
very thingy they were deſigned to defeat. 


DISCOURSE xu. 
| Upon catching fre of fiſhy at « baited place. 


S ſoon as we were tome to the place the 

fiſherthati told us of, we found it as 
plentifully ſtored with fiſh, as he had foretold 
us; and caught more in ſome few minutes, 
than we had taken in a whole hour before: 
but we did not half ſo much marvel at this, as 
we 'wete pleaſed with it, becauſe the fiſher- 
man informed us, that he had liberally baited 
the place over-hight with corn, as well as 
worms. Whilſt this pleaſant exerciſe laſted, 
Euſebius, marking how great a reſort of fiſhes 
there was in that place, and how faſt we drew 
them up, upon comparing what he faw Hap- 
pen with the occaſion of it, thus acquainted 
us 
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us with the tough 7 ibe wort of the Lord: for as mach, 


* 


13 * he) chat n is not in uain in the 
if man 1 
EA 5 | ge UKSE.X —— 


; e1 


= 


their T thoſe, op Lag (aha * 
we now find) how profale cou: t 


more value. 1715 . wy 2 
may think a liberal alms-giver,, or a 


confeſſor, a fool, or. a prodigal, Sal der and 
oily conſider him as. one, that throws, away nec 
what he has in preſent poffelſion, and ſeems ſt 
rick & track as $5 hope for the recoyery. of the reſted 
ſame goods, ot ahy of the like nature; d 
thoſe, whoſe eyes. bei with, a it ſti 


hearcnly light, a enabled to look in; | 
a AS en TE: of 5 5 future, | 
to ere ues o 
cr hut be fm Tn bw 
or Wl ing trifles, o 
te High ap ſt permatga goods d: 
E 2 L more 
Juſtifable, in point of prudence, than we now 5 
think the A » nor will the Fel di 
with a greater fortune, as freely as wi 
ſer, any 'more alter ek hs the fiſher- | 
man's throwing in his bigger worms, and 
2 with no more ſcruple than his 
eller. For heaven does as well incom ly + vines perhaps would queſtion, whether or no 
out- value the, greateſt, as the leaſt poor .the direction it gives navigators, to find the 
mortals can lay cut for it; and he, who has all | poles, be of much greater importance. For not 
things wo give ve, .and is infinitely more than all Re nd Ste chat the choice 
f, promiſed, that thoſe that ſow of one's company does exceedingly. diſcover, 
Pen be ſhall reap fo too and * whether a man be good or bad, wiſe or foo- 
of future acquiſts would incom liſh,p bur þ thall venture to add, that it does 
tranſcend the greateſt hy . 0 1 ery, much contribute to make him what others 
given for it, yet 1 5 ture rewards will, be- = it declares, 178 for an aſſiduous converſe 
twirt one another, bear . to the does inſenſibly diſpoſe, and faſhion our minds 
as 


occafioas of thn fiſherman is and manners, to a. with thoſe we 
ſure to loſe what he into the water, and delight to converſe with z and. there are few, 
is not ſure to get by it 


thing of greater Au that have ſo. much, reſolution, .as to diſobey 
lue than ſome fiſhes, the bay OL gronee! * 2 and faſhions, eſpecially when, embra- 
(if I may ſo call him) may hope, — rlons, that we love, and would be e- 
1 confident! N himſelf, in pe ym d, the Tae by, and from whoſe opinions, and 
hundred: mentioned by our Ws as 2 06 50 — ſcarce diſſent , conſtantly, 
well as in che world to come life everlaſti EE impreſſing a diſlike, that threatens. to 
'And Jer if we do indeed, in St. ding make — ail us. For my part, (ſays 

language, 1 not to the things, which are Lindamor) I have Avas thought, there is 
ſeen, which are bur temporary, but to the invi- difference betwixt keeping company with ſome 
ſible ones, which are eternal, we ſhall think men, and chuſing to do ſo; for, whilſt we 
that exhortarion of his very rational, as well as liye in this — we muſt often have to do 
very pious, where, "OK diſcourſed of, the with the lovers of the world : but though to be 
future and glorious ſtate of the true Chriſtians, caſt, by the exigencies of our callings, upon 
e e Wherefore, my beloved brethren, bad company, be ap infelicity without being a 
ba W immoveable, len Nn in fault, yet certainly, to chuſc ſuch l 


thoſe, ſions of it, which, in them 


com 

| a piece of indiſc ed, 
tentimes counted a piece of ind cretion, 
| men's — 


well as ought to be, reſcued from being an 
inſtrument to promote idleneſs and vice; and, 
if men were not wanting to themſelves, I doubt 
not, it may be ſo ordered, that converſation, 
which ſo, oſten robs men of their time, and ſo 
frequently of their devotion, might be made 
a great inſtrument of piety, and knowledge, 
and become no leſs uſeful, than it is wont to be 


To make companies (replies Lindamor) ſuch 
&s you think they may be, they muſt grow ve- 
ry different from what moſt commonly they 
are: for, not to ſpeak of thoſe looſe and pro- 
ones, 7 virtue Nom ee are 
openly derided ; and any thing, how contra 
ſoever to piety, or right reaſon, may be uſed, 
not only with toleration, but applauſe, if men 
can bring it out, I ſay not in jeſt, {for they are 
ſeldom more in carneſt) but neatly wrapt up in 
raillery ; even in thoſe civiller-ſorts of compa- 
ny, where vice is not profeſſedly maintained, 
you ſhall ſeldom, during a long ſtay, hear any 
thing, that is'really worth carrying away with 
you, or remembering when you are gone. And, 
to diſcourſe of any thing, that is grave enough, 
either to exerciſe men's intellects, or excite their 
devotion, is counted a piece of indiſcretion, 


that is wont to be more carefully avoided, than f 


almoſt any thing that is really ſuch ; ſo that, 
even in companies, the innocenteſt uſe, 


that we are wont to make of our time, is to m 


loſe it. And really (continues Lindamor) when 
I conſider, how enſnaring the worſer fort of 
companies are, and how little even thoſe, thatdo 
not openly defy piety and knowledge, are wont 
to cheriſh either of them ; I begin to be recon” 
ciled to hermites, who fly, from ſuch copverſa- 
tions, as are ſo apt to make men either vicious, 
or at leaſt idle, into thoſe ſolitudes, where they 
are not like to be tempted, either to renounce 
their devotion, or to pinch it, to enterfain 
idle thoughts, or ſtifle go0d ones. Nor dbu 


e mark ee e ee 
allow my ſelf to ſpend ſome part of my time in 


moſt of theit's in, were 4 755 that 

upon civility as à virtue, and hoſpitality, as in 
ſome caſes a duty, and upon both of Ben as 
things of good report, I can think thoſe hours, 
they make me ſpend, may be jiftly caſt upon 
their account, and that the ceremonious and in- 
ſignificant converſations, 'whereto they oblige 
me, may be one upon ſome ſuch ac- 


ſuch kind of r gg iotirrmg A end 


count, as that, om which ſerious parents con- 
verſe, and often-rinics play with their children.” 
or. 1 e EA wort Dittg: 
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of exerciſing of civility thi 


For as, though the things they do, are in them- 

ſelves trivial, and uſtlels, Yer they may be ju- 

ſtiſiable effects of a paternal care to ſtilſ a child, 

ot keep him from harming Himfelf; fo the du 

. 

t tho reſ- 

| nſelves — 2n) 

I could nor reflect on without indignation, and 
could not but think very much Betow any man 

whom education has fitted for the exerciſe'of 

reaſon, or whom religion has elevated to the 
hopes of heaven. vote #2 via ty 

Bur it may (ſays Zuſebius) on the other 


as juſtifiable, though unpls 


fide” be repreſented, that ſince it is ſcarce poſ- 


ſible not to meet ſometimes with companies, 
that are not of the beſt ſort, we ſhould look 
upon thoſe neceſſities, as calls of providence, 
to improve thoſe opportunities for the advan- 
tage of them we are ing 
for nature, as well as Chriſtianity, teaches us, 
that we are not born only for ourſelves, and 
therefore, as we ought often to converſe with 
the beſt men, to acquire virtue and knowledge; 
ſo we muſt ſometimes converſe with others, that 
we may impart them, and learn how much we are 
beholden to God's goodneſs, that has ſo much 
diſcriminated us from other men. And though 
we do not find, that our converſation does im- 
mediately and viſibly reform thoſe we converſe 
with, yet it will not preſently follow, that it is 
altogether ineffectual on them: for, beſides 
that the ſeeds of virtue and knowledge, as well 
as thoſe of plants, may long ſeem to lie dead; 
even in theſe ſoils, wherein they will afte wards 
flouriſh and fructify, there may be at preſent a 
good, though not a conſpicuous, effect of your 

iſcourſe and example. For when men are 
haſting to hell, he does them no ſmall ſervice, 
that does fo much as retard their courſe ; as 
cordials, and other medicines, may do good 


even to decrepid old men, whom they can- 
hot perfectly cure. ver re xe Baka 
Ax inte Lialanvr, it is no ſuch uſe- 
leſs performance as you may think it, for a 
an of known piety and parts, by converſing 
with the children of this generation, to date to 
own religion among thoſe thar dare to deride 
it; to keep alive and excite a witneſs for God 
and good things in their: conſciences ; to let 
them ſee; and make them (at leaſt inward?y) 
acknowledge, the beauty of a pious, induſtri- 
ous, and well-ordered Courſe of life; to cbn. 
vince them, that it is not for want of knbwing 
the vanities they dot on, 4. 7 he deſpi 
them; to ſhew, that a r at denies himſel 
their ; indes Sn od todreneteichour 
them and 03 diſpatch) to manifeſt, by a 
real and viſible demonſtration, that a virtuous 
and diſeteet Hfe is nd icable{ Ind trio 


than melahehely thing, even in bad times; an 


among bad men? Andy ſays Euſebius to me. 
it ſeems very conſiderable, that our Saviour 
himſelf, che great abthor of but faiths and 
exemplar of our piety. did not chu an ac ho- 
riteꝰs, or a monaſtick life, hut à ſociable and an 
affuble way of converſing with mortals, not nc 
fuſing: in vitations, evem from, publicang, dr to 
weddin 
gained the 


Y me | * 
EW INS 


tarts, and-:thereby a power, toure- 
WF ff 1 3 fart 


to converſe with : 


6s) and by ſuch yoinding. oondeſchniſic. = 


Fake 

1 t 

. b 
good uie © com " eſpecial 

when has lawful occaſions all chem into it; 

Ne Ps ORF OG in ſuch com- 


be but an aſc, is a 
—7 my — 4 ; and © 9 50 uch company, 


is, What is worſe than | an wh ek a Bale 
But - generall I would diftin ih 
three ſorts, RS dme, 
e me, but 
dong ae eniſclves, A 

ſort there is, e 
n, as able to inſtruct: 2 and there dre orhers 


y are yet 
ſong „that 1 


know, and ignore, Now, as che m 
boom, ao they Joo looking on, and _ 


ad the theme of this * if you 


virtue from it; and even, if you 


diamonds, 
| e L den d l Gg hon chk or 
glittering ſoever, will at all move the needle, 


which ſauffe to ſtand by it. 
2 a ad ware W 2 


Os AST beds Aer se d 3 
ole be vouch- 8 were talking, one of the wofle- 
Tia = e 


odd fer only the effect of the firſt effuſion 


ts, Ks fime- 


one of the 
red, and after- 


to throw water 


'of cold water ick-lime, would think, 

kind of 5 periſtaſis, the internal 
My increafed than ſuffo- 
cated by the coldnefs and moiſture of the 


water : for that, which before was not raken 


notice of, to manifeſt any ſenſible warmth, as 
ſoon as its enemy, the water, begins to invade 


E 4 new heat and new forces in the 


and not only ſhews a great imf tience, 


or enmity, to that cold liquor fu- 
rioully upon it, and . e x 
w hear that 


ioto the air, but prevails ſo 

cold element itſelf, to that d as to make 
1 ſeldom 
near ſo laſting as it is eager ; for if you have 
but the patience to ſtay a while, you ſhall ſeg 
the lime, after it has Tpenr its occaſional ar- 
dour, and after its fire is quenched, lay quietly 
with, nay under, the water, as, cold and as 
movelels as it. Thus, when a, devout man, 


ply a load-ſtone to it, would be moſt. . (eſpecially if his fervour be adventitious from 
AI" by that, becauſe it can re- . or cuſtom, as the fire in the lime 


from the calcination) firſt falls into the com- 


vicious, we often. ſee, that his zeal, in- 

of being ſmothered by fuch a rude and 
unactuſtetted oppoſition, ſeems rather to be 
excited and kindled thereby, and poſſibly ſeems 
more likely to impart the warmth of his de- 
votion to its enemies, than to Joſe any of it 
himſelf ; but when he is conſtantly, or ar leaſt 
frequently, ſurrounded with fuch company, 
and you will too often ſee him loſe as well his own 
ardour as the endeavours of communicating it ; 
and with thoſe very perſons, that did at firſt 
kindle and exaſperate his zeal, you ſhall at laſt 
ſce him live very quietly, and perhaps manifeſt 
as little of religious warmth as they ; and that, 


will, pan pry perſqns, either profane, or otherwiſe 


| a ſe, which at firſt did ſo ſtrangely exaſperate and 


ey handy chlo, 
sc A both. 
ee of enen 


of — and conveying martar, had 
Owners bring their lime thither, to, 


be tem and made fit for the reparation 
of ſome houſes, that we ſaw a little way off ; 


ten heard: — 


; and, finding 
in concluded the "os we e Hou. ſome- 
what altered by: 

ſtances, 8 and al orgy we haſted 


di d him, becomes after a while fo fa- 


| 1 8 as not at all to more him. 
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E bad beer 
1 1 dpl I 2 oh pop bk 
diverted by the . repeated Abe kat a 1 
Which each TY very of- 

t Us, to 


, conſent,, we 
ſee if any ot . were ing; 
that 1s was, ſo, we readily. 


circum— 


towards the place, whence we judged the voice 
to a hen in caſe, he were in any diſtreſs, 


or had met with > any; Ts we might reſcue 
or relieve but when. we. came near, we 


could now and 1 diſtinftly hear him ſhea 


ſome words ſo loud, and yet ſo incoherent and 
unable to complete a ſenſe, as if he meant, that 
all thereabouts Kould bear hun, and no body 
underſtand him. This made us double our 

, and our pace, wil at length we de- 
cried him all alene in a folicary, corner, whert- 
in zer his loudneſa kept us from believing he 
ſought privacy: but as ſoon, as he diſcovered 
us, he | Por both furprized and troubled at 
it. Coming to meet us, he firſt begged gur 


on, if having been | than he thought, qui 
had put us to a trou he did not intend ; 
and then laug alked us, if we did not 


think him mad: but Zx/ebivs ſmiling told him, 
that before we could anſwer that queſtion; we 
' muſt aſk one of him, which was, what he had 
been doing? Whilſt you, (anſwers Zngtrins) 
were (I doubt not) better employed. my na- 
tural curioſity ſeduced me to ſpend forme time 
in ranging about the places near the river · ſide; 
and as I was paſſing y this field, the acciden- 
uy 2 of an ox made me take notice, that 
ghbouring hill and wood furniſh this 
E an excellent echo, which I at firſt 

go only by whoopi 
afterwards diverted my ſelf by framing my queſ- 
tions ſo, as to make ther babling nymph (for 
ſo you know the poets will have echo to be) 

| to diſcourſe with me, 

Fox my (ſays Liadamor) I ſhould by 
no means like her canverſation, becauſe that 
two qualities the has, which to me would very 
much diſcommend it: and to t our aſł - 
ing him what thoſe qualities were, one of them, 
(ſays he) is, that ſhe vouchſafes to diſcourſe in- 
diſcriminally with all cotners that talk: to her, 
provided that they make noiſe enough. 

You are much in the right; (ſays Eugenius) 
for that eaſineſs of admitting all kind of com- 
pany, provided men have boldneſs. enough to 
intrude into ours, is one of the uneaſieſt fand. 
ſhips, (not to ſay martyrdoms) to which cuſtam 

1as expoſed us, and does really do more 
milchich than moſt men take notice off; ſince 
it does not only keep impertinent fodls in coun- 
tenance, but encourages them to be very trou- 
bleſome to wiſe men. The world is 
with a certain fort of praters, who make up in 
loudneſs what their diſcourſes want in ſenſe; 
and becauſe men are ſo eaſy · natured, as! to al- 


low the hearing to theit-1 — na t 
preſently preſume, that hed. haben 


are none; RT FEE 
diſcern in - diſcourſe berwitt-confidence! and 
wit, that like our echo, to any that — 
talk loud enough they will be ſures to affd 

anſwers. And, (which is-worſe) this readineſs 
to hazard out patience, anti cerfainly loſe our 

time, and thereby. others to multi- 
ply idle words, of which the Scripture ſoems 
to ſpcak threateningly, is gnade by cuftomian 


expreſſion, if not a —— of civili d ſo 


even a virtue B made acceflary to a 


Fox my part, (ſubjoins Eugeniut) chugh 1 
think cheſe alive pope worſe publick-grie- 
vances than many 
tion, or 


parliaments are wont 10 be 


aſſembled, — 1 to be enacted ; and though and 


I think their 9% 
I 


and hollowing ;- but 


the great 3 
ſelves from tminvited companions, or of — 


thoſe, for whoſe preven- 
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worſe miſchief than thoſe petty thefts, for which 
condemn mem, as 2 littie money is a 
valuable good, than that precious time, which 


ok, poor Ty purchaſe or fedeem ; 
4 Tas de thoſe of ent wren 
rn 


company, deferye it: for if ſuch perſors have 
but mind in any meaſure ſuited to their quali- 
ties, they may, ſafely, by their diſcountenadgs, 
_ 1 pitiful creatures, and ſecure their 
only without - injuring the | reputa- 

on 104 wie cle but by advancing that of 
their judgment. And I fear, (continues Eu- 
genies) that thoſe, who decline this imployment 
{and indeed improvement) of their Niles or 
other kinds of eminency, do, by their remiſſ- 
neſs, more hatm than they imagine; for though 
the judgment and company of ſuch perſons 
be not always the beſt grounded, or the beſt 
choſen, yet their quality or ſtation in the world 
makes it uſually the moſt conſpicuous, and the 
moſt conſidered. Arid I doubt not, there is nb 
ſuch multitude of diſintereſted lovers of good 
things, but that there will be the fewer found 
ſtud ious to (expreſs wit and virtue in converſa- 
tion, when they ſee, that in the eſtimate of 
thoſe, that are looked upon as the chief judges 
of what is or is not good company, the moſt 
empty and impertinent pra toe it with confidence, 


or loudneſs, procures a man at feaſt as good a 


reception, as the beſt and moſt rational diſ- 
_ without it. And, which is yet worſe, 
I rannous thing 5 ame civi- 
lity, ſo degraded reaſon, as well as diſi 
wy 8 in converſation, that if there be 
perſons together, entertaining 

— as gpl ratiohal or inſtructive dif- 
courſe, in caſe there come in but one imperti- 
nent creature, that is beld w it, all theſe ſhall 
ſink themſelves to his level, and as much de- 
baſe their diſcourſe, as if they believed it fit- 
ter, that alli the rational converſers ſhould: fore. 
go the extreiſt-and the benefit of their wit and 
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—— than that a foot ſhould not appear to 


talk as wiſely as any of them: And thus tliey 
ſeem aſharhed of their atininments, inſtead of 


making him aſhamed of his ignorance, and 


reducing him to improve himfelf into 4 capa- 
city. of 2 fit for — company z whereas, 


from a contrary practice, might derive 
— freeing then 


ing them worth the having. 
Bor, (ſobjoins' Linn) I. rementber I 
; told you: thete was a ſecond” „ tha I dif- 
liked im che nymph 1 found 50 entüttaining, 
and that is, that, when 1 Fall F earn make 
our: her ſpra to me, juſt what Þpleafe, I know: 
(replies Eugrmar) tit 2 medurate d of 


li not on in many oed al- 

lowed: us by difcretion, But neteſfary to Keep! 

the pleaſentaeſs, not to-fay thi” very pedee, 

human ſocieties ; for If alt men at all times, 

ſpeak their minds freely, ahd did nor ſoften 

one a by conoealing idem net giflikes, 

and diflents, and by certain e ex _—_ 
of — — — or madd Ji 

1 ons * perfection, 


acid: — — cares any 
5 two 


— 


— 
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dent naue has i 
our on faultineſt has 


*» if we did not for the moſt part exerciſe 


Gens 10N AL Axrüzer r * 


two of dem would endure one another; nay, 
and in ſpite of that indul Which 
the preſervati of fro, in tha — 
tion of their in chat of the 
individuals that compoſi Pe e 
added to that fondneſs; 

yet; I doubt, we ſhall ſcarce find one man of a 
thouſand, that would endure ſo much as him- 


within our own breaſts, and did 


not as much flatter our ſelves, and diſguiſe our 
ſelves; to ourſelves, as pa 42 aa 


ou ROE ROY: 
Bu, (continues Eu ws) all: this is 
„I may endure; 1 ſhall chuſe 
and prize a com ion, that, like an echo, 
uſes no liberty of his o], but allows me to di- 
rect whatever Loud have to be anſwered me: 
and I know not whether I could not better like 
one, that would ever diſſent from me, than one 
that would never do ſo. I cannot look upon 
him either as my friend, or as-a-perſon wor- 


thy to be made ſo, who never evinces his be- 


ing more concerned to advantage me, than to 
me, by uſe of the liberty of a 
end, and thereby that he conſi- 
ders not barely himſelf, but me: beſidts, that 
as there is no true friendſhip, where there is not 
an union of affections, ſo methinks there can 


times a diſſent in opinions. 


 Evsen1vs, that was a friend-ro Grioulnets,. 


without being an enemy to 
ror the long apap agen by Tis 

friends, that they deligned vot the proſecuting 

of this diſcourſe Lax further; Methioks, gentle- 


"Ii * ſmiling) you are very ſevere to 


ymph, ho is ſo 'modeſt; and re- 
* — 2 you. * 
ginning a conference with her, and 
plaifant-in it, r fault, — 
ſhe ſays any thing to you, chat dif} 
and for my part, (continues he) I. have chat 
opinion of human things, that as L think there 
are very few ſo perfect, hut that we may find 
ſomething in them fit to be:ſhunned, {ſo there 
are not many ſo imperfect, but that they may 
ſuggeſt to us ſomem hat or other, that may not 
he unworthy of our imitation and as Linda- 
mor has taken notice of two in our 
echo, 8 % him, ſo I 
have obſerved as many, re. 
than diſlike. _—_— 8 
' Foks WOE SO it in evident; : that 
our nymph (} Engenius has been: 
to;miſ-call her a 1 is much leſa 
r. * or an a 
never | 
not ſpeak ing unleſs ſhe be ſpcken to. w mic; xk | 
wed... 1 2 
men's time, and entertaips the moſt companies 
with the maſt a & conſiſts uf tall, that 
tends either to flatttr. thoſe that are preſent, | or 
detract from the ahſerſt, or to cenſure. our ſu 


pe an account for that kind of words, What 
ſoever be meant by them, which our tranſ- 
1 render: idle ones; and that the judge 
Himſelf tells men, chit they ſhall by their words, 
as well as by their ations, be juſtified, or con- 
-demned ; will eaſily believe, that if ſilence were 


'4 much ih faſhion, as it is charitable to man. 
kind to wiſh it, the regions of hell would be 
A e. now TIN 


property, that is ſo much to wiſe men, 


that even a fool, when he holdeth his 


peace, 
ma — gan of that ſort ; and Fcould 


v add I know not how much in the com- 
mendation of this excellent quality, if I knew 
how at the ſame time to prai droge and to 
practiſe it: 3 for an ex- 
cellency in the nymph, w in 
making, that ſhe does not fi but when it is 


neceſſary ſhe ſhould, I mean, when ſhe is ſpo- 
ken to, in ch a way as does exact her an- 


ſwer. 
"By the good qualities vofo 


But this is not all the 
echo for as ſhe rarely ſpeaks, but when it is 
expected ſhe. ſhould,” ſo ſhe ſeldom repeats 
part of what is ſaid to her: this I 
account a * ſeaſonable piece of diſcretion, 


be no good company, where chere is not ſomes eſpecially in ſuch treacherous and fickle times 


as ours, where, almoſt as if he thought him- 
ſelf fit to be an univerſal ſtateſman; ſuch a one 
concerns himſelf very needleſly for almoſt- all 
the publick quarrels in Chriſtendom, and ſhews 
himſelf zealous for a party, which will receive 
no advantage by his diſquiets; and not content 
like a merchant · venturer, his paſſion may 
this account make him a ſufferer by what hap- 
in the remoteſt of the world. In our 
own; fatal wry 11 mh which it is almoſt as 
unſafe to ſpeak f s it is unhappy to be 
involved in them) il on ndedleſs occa- 
ſions: declare, with his opinion, his waht of 


judgment, and perhaps ruin himſelf with thoſe, 


under whoſe protection he lives; by reading 
fts, and maintaining diſcourſes,” that ren- 


dered him ſuſpected among thoſe, who think, 
that a man muſt-wiſh their forces: ſhould be 
beaten, if he can think they may have been ſo: 
nay,” I have known ſome, that, though pur 
into conſiderable employments, 'could not hold 
talking of their on party, at à rate of free- 
dom, which thoſe that have ſo much innocence 
as not to deſerve it, will fcarce have ſo moch 
1 as to ſupport it. So that methinks, 
men deal with their fortunes as children 


Ix may be my, n a more 
ial piece Ny, to believe all that one 

ears, — that one believes ; and 
eſpecially; thoſe are to be cenſured far want of 


our nymph's reſervedneſa, by whom it loſes 
that name: for thou 
ſute, by their way o 
take notice, hoty much they are confided yy, 
| their-Own parte yet ſure they would take a 


thoſe kind of men make 
of talking, to make others 


diſcreeter 
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diſcreeter diſcdurſe, if they did but conſider, 
that the proof they give, that they are truſted 
with ſccrets, is, that they are unfit to be ſo. 


DISCOURSE, XVII. 
U ddineſs occaſioned by looking attentively 
. on a rapid ſtreum. 


HESE thoughts of Euſebius ſuggeſted 

ſo many to Lindamor, and me, that to 
entertain our ſelves with them, we walked ſi- 
lently a good way along the river ſide; but at 
length, not hearing any more the noiſe his feet 
were wont to make in going, turning my ſelf 
to ſee what was become of him, I perceived 
him to be a pretty way behind me upon the ri- 
ver's brink, where he ſtood in a fixt poſture, 
as if he were very intent upon what he was do- 
ing. And it was well for him, that my curi- 
oſity prompted me to ſee what it was that made 
him fo attentive; for, before I could quite 
come up to him, methought I ſaw him begin 
to ſtagger, and though that ſight added wings 
tomy feet, yet I could ſcarce come time e- 
nough to lay hold on him, and, by pulling 
him down backwards, reſcue him from falling 
into the river. The ſhriek I gave at the ſight 
of my friend's danger, was, it ſeems, loud e- 
nough to reach Euſebius's ears; who, ö 
his eyes towards the place whence the noiſe 
came, and ſeeing Lindamor upon the ground, 
made haſtily towards us, and came up to us 


by that time I had helped Lindamor up, and 


before I had received from him the ging 
acknowledgments he was pleaſed to make for a 
piece of ſervice, that I thought had in it more of 
recompenſe than merit. Euſebius hearing 
what betwixt us, joined his thanks to 
Lindamor's, and at the — time congratula- 
ted my friend for his eſcape, and me for hav- 
ing, to uſe his expreſſions, had the honour 
and ſatisfaction to be ſuch a perſon as Linda- 
mor's deliverer. But after our cxpreſſions of 
joy for his eſcape were over, Euſebius and I 
had both a curioſity to learn particularly the 
occaſion of his danger, which he told us in 
theſe words: As I was thinking, Euſebius, on 
your laſt reflection, I was diverted from proſe- 
cuting my walk in Philaretus's company, by 


happening to caſt my eyes on a part of the 


river, where the ſtream runs far more ſwiftly, 


than I have all this day taken notice of it to 


do any where elſe, which induced me to ſtop 
a while, to obſerve it the more leiſurely: and 
coming nearer, J found the rapidneſs of the 
current to be ſuch, notwithſtanding the depth 
of the water, that I ſtood thinking with my 
ſelf, how hard it were for one to eſcape, that 
ſhould be ſo unlucky as to fall into it. But 
whilſt I was thus muling, and attentively look- 
ing upon the water, to try whether I could diſ- 
cover the bottom, it happened to me, as it 
often does to thoſe that gaze too ſtedfaſtly on 
ſwift ſtreams, that my head began to grow 
giddy, and my legs to ſtagger towards the ri- 
ver; into which queſtionleſs I had fell, if Phi- 
laretus had not ſeaſonably and obligingly pre- 
vented it. Something like this (ſays Euſebius) 


_ = 3 happen in the * 


conſideration of ſome ſorts of ſinful obj 

eſpecially thoſe ſuggeſted by atheiſm and luſt : 
for not only we oftentimes conſider atheiſtical 
ſuggeſtions, and entertain libidinous fancies, 
without any intention to quit our ſtation, or 
the ſecure and ſolid baſis of religion and cha- 
ſtity ; but we are often inclinable to think, that 
we converſe with theſe objects only to diſcerg 
their formidableneſs the better, and fortify * 
reſolutions to ſhun them. And yet ſuch is the 
pernicious nature of atheiſm, and of luſt, that 
they turn our brains, and oftentimes, if pro- 
vidence, or Chriſtian prudence, do not ſea- 
ſonably interpoſe, we may unawares fall into 
the miſchief, even by too attentively ſurveying 
its greatneſs, and may be ſwallowed. up by the 
danger, even whilſt we were conſidering how 
great it is. To parley with ſuch faſcinating 
enemies, though with a deſign to refuſe them, 


and ſtrengthen our averſion to them, is againſt 


the laws of our Chriſtian warfare ; and though 
it be not as criminal, may often prove as fatal, 
as to hold intelligence with the enemy. It is 
true, that the deformity of both theſe ſins is 
ſuch, that all their uglineſs cannot be taken no- 
tice of at firſt ſight; but the diſcovery is more 
dangerous than neceſſary, ſince a little know- 
ledge of their hideouſneſs is enough to make 
every honeſt heart abhor them. And ſince 
their leſs obvious deformities are more dange- 
rous to be pried into, than neceſſary to be 
known, let us fear to learn of theſe deluding 
ſins, more than we need know to hate them; 
and remember, that even thoſe, thar are fright- 
ed by ſeeing faces recently marked with the 
ſmall pox, may, notwithſtanding that fear, 
catch the diſcaſe with that ſight. 


DISCOURSE XX. 


Upon one's drinking water out of the brims of 
his bat. 


E were by this time come back to the 

| baited places we had left, when Euge- 
nius, to whom his rambling up and down, 
added to the heat of the day, had given a ve- 
hement thirſt, ſpying a place, where the banks 
were low, 2 almoſt level with the ſur- 
face of the water, left us for a little while 
to repair  thither ; and Kneeling upon the 
ground, he took up with his hat, which by 
cocking the brims he turned into a kind of 
cup, ſuch a proportion of water, that he quench- 
ed his thirſt with it; and careleſsly throwing 
the reſt upon the ground, quickly returned 
towards the company, which he found he had 
not left ſo ſilently, but that our eyes had been 
upon him all the while he was abſent : and that 
ſight afforded Euſebius an occaſion to tell us, 
our friend Eugenius might, if he had pleaſed, 
by ſtooping lower with his head, have drank 
immediately out of the entire river, But you 
ſee he thought ir more ſafe, and more con- 
venient, to drink out of a rude extemporary 
cup; and that this way ſufficed him fully to 
quench his thirſt, we may eaſily gather, by 
his pouring away of ſome remaining water as 
ſuperfluous: and if he ſhould tell us, that he 
could not have quenched his thirſt with a ſuf- 
- G g g ficient 


not out 


of water, becauſe he drank it 
doubt not, you would think bim troubled 
with a more 
and. conclude him in a greater need of phyſick 
Tos (reſumes Zuſebius) to a fober man, 
| ided he have a competency of eſtate ſuited 
bbb needs and, conditions, it matters. not very 
much, whether that co 
bim by a moderate or by an exuberant fortune, 
and oftentimes it is more ſaſe and convenient, 
and no lefs ſatisfactory, to receive this com- 
'perency out of that, which is. but # little, than 
out of that, which is a great deal more than 
enough; for not only the neceſſities of nature 
are few, but her cities are limited. And 
therefore, how much ſoever you have of meat, 
and drink, and the like accommodations; the 
body of a man can enjoy but a certain, and 
that too no very great meaſure of them, 
proportioned to the craving of our tinted na- 
ture, by more than which it is not the body, 
but the unruly fancy, that is gratified ; as 
when the ſtomach is ſatisfied, a table full of 
untouched difhes feeds but a man's eye, or his 
pride; and if he ſhould cram a little part of 
nt into his ſtomach, it would be but nauſeated 
at firſt, and afterwards breed ill humours and 
diſeaſes. And accordingly, it is no leſs than 
Solomon that fays, when goods increaſe, they 
are increaſed that eat them ; and what ww 
there to the owners thereof, ſaving the bebo 
of them with their eyes ? Fon, not abſolutely 
(purſues he) condemn thoſe, chat think not the 
neceſſities of nature the only meaſures of a 
competency of fortune; for he, that 
wants not them, wants a juſt cauſe to quarrel 
with providence, yet cuſtom has ſo entailed 
fone ways of expence upon ſome ftations in 
the world, that ſince a man can ſcarce live 
without them, and yet without difgrace, there 
_ are burfew who ate fo great Stoicks, or ſuch 
mortified Chriftians, as not to think, that 


ficient quanti 


chat is more than enough for one, may be leſs 


than enough for another, and as to not eſti- 
mate their having or wanting a competency, 
not only by the exigencies of nature, but by 
choſe of a man's. particular quality, or ſtation. 
But (fubjoins Eaſelius) he, that has, in this 
iberal ſenſe, a ſufficiency of outward.) 
is, methinks, but ill adviſed, as well as un- 
thankful, if he his portion, becauſe 
1 is inferiour to thoſe of the rich: 
or though an anwieldy affluence may afford 
ſome e | imagination, (for 
to the body it ſcarce affords any at all) yet 
that ſmall pleaſure is far from being able to 
countervail che imbittering cares, that attend 
an overgrown fortune: for whatever the un- 
nerd may imagine, the frequent and 
complaints of the rich themſelves ſuffici- 
cently manifeſt, that it is but an uneaſy con- 


dition, that makes our cares neceſſary for 


pleaſure to the i 


things, that are meerly fuperfluons ; and that 
men, whoſe poſſeſſions are ſo much ſpread and 
are but thereby expoſed the fairer 


marks, that may be hit in many 


EN 


rmidable diſtemper than thirſt, 


de afforded 


ters, not to repeat the newly- 


many places by misfortune; Nor will care- 
leſſneſs ſecure them, ſince a ident concern 
of a-man's eſtate; though it be t, being 
by the generality of men looked upon as a 


duty, and a part of prudence, he cannot ſuf- 


fer himſelf to be wronged or cheated of that, 


without loſing, with his right, his fepu- 
tatio 


= 


Fox my f 
8 


things, and pe 
prog gr tle. w. 


tend to hy this as mean 
as unchriſtian appetite z the two chief of theſe 
are wont to be, the keeping of a great houſe, 
and the leaving their children great matches. 
As to the former, though others are too much 


advantaged by it not to extol it, and though 
i breads rrog in ſore cafes a decent, 
almoſt neceffary, piece of greatneſs ; yer 
it is in my opinion one of the moſt unhappy 
attendants that retain to it z for the laws of 
hoſpitality, and much more thofe of cuſtom, 
turns him, that keeps a great table, into an 
honourable hoſt, ſubjects him to comply with 
the various and oftentimes unreafonable hu- 
mours of a ſucceffion' of gueſts, that he cares 
not for at all, and that care as little for him; 
it N a world of acquaintance, to 
whom he muſt own himſelf obliged, becauſe 
they come to cat his meat, and muſt really re- 
2 them by giving ther the pretiouſeſt 
ing he has to part with, his time: and a full 
table, together with the liberties that cuſtom» 
——_ at it, if not 3 u 
to indulgence to his ite, ictal - 
to his health, and if * not Deva with 
him to ſpeak, do often at leaſt to diſpoſe him 
to hear, and to conntve at, fuch free diſcourſes, 
is more than one account, which a great 
emertainer may be in ah neo Bren 
againft his mortal enemy, of having 
Ax for the deſign (continues Lindamor) 
of laying up vaſt eſtates for a'man's children ; 
if they be fons, he thereby but increaſes tlieir 
temptation to wiſh the father dead, and pro- 
vides incentives to their vice, and fuel for their 
exceſſes, when he is ſo. And if they be daugh- 
m- 


conveniencies; how many unhappy young 
women have we ſeen, who, upon the ſcore of 
the vaſt portions left them by their parents, 
have been betrayed, and fold by their guar- 
dians, or by thoſe relations, that ſhould have 
been, as they wert called, their friends? And 
how often have we alſo ſeen, that an unwieldy 
fortune has been fo far from purchaſing the 
heir to it a huſband, that it has procured 
her a bad one, by making her think her ſ 

obliged and qualified to match with ſome high 
title, and ring her to be haunted 
ſome, whoſe vices perhaps alone have * 


tion ſhe prized in him, and perchance hates her 


deſpiſes her for the 
ing him ſome former and 


| 


be 
hraſe z) a pinching 
( h different extremes) being li- 
= equal inconveniences, and a 
com ording us enough to engage us 
to hankfolnek, without adminiſtering fuch 
temptations to fenſuality and pride. | 


ing to 
a 


DISCOURSE XX. 
On ſeeing boys ſwim with bladders. 
| HE ſun was yet ſo near the meridian, 
1 that if the attention Euſebius's diſ- 
excited, had not diverted us from mind- 
ing the heat of the weather, we ſhould have 
found it troubleſome 3; and in effect, ſoon af- 
ter we had left ſhining to the conferences I 


| I have been repeating, we begun to feel a heat, 


uneaſy to oblige us to retire from it: 
but taking as chance or inclina- 
tion directed us, to ſhun the ſame inconve- 
nience, it was my fortune to hold the fame 
courſe with Lindamor, and both of us, by 
following no guide; but the deſign of ſhunni 
all beaten , and unſheltered grounds, 
that being the likelieſt way to reach our double 
end of coolneſs and privacy 3 after we had a 
while walked ſomewhat near the river- ſide, we 


were at length brought to a ſhady place, which 


we ſhould have found, as well as we wiſhed it, 
2 ſolitude, if others had not concurred with us 


in the ſame hopes: for the expeRation of pri- 
vacy had thither divers, whom the 
fan's ſcorchin invited to that cool and re- 


tired -of the river, where they hoped to 
ſhun all other eyes, as well as that of heaven; 
among thoſe ſwimmers we obſerved ſome no- 
vices, who to ſecure their firſt attempts, had 
bladders 'tied under their arms, to keep them 
from ſinking any lower, This fight (ſays 
Lindamor, after th 4 ugh while muſed upon 
it) hath circumſtances in it, that, methinks, are 
applicable enough to the education of many of 
young ladies of theſe times; of whoſe 
faults, the excellent Celia, and all the others, 
that you and I can think worth our concern, 
are free enough to let me entertain you 
without rudeneſs of them; the commonneſs of 
theſe blemiſhes ennobling thoſe few, that are 
ed from them. You cannot then (con- 

tinues Lindamor) but have obſerved with me, 
that many of thoſe young ladies, whoſe pa- 
rents, out of a miſtaken zeal, condemn that, 
which at the court was wont to be called good 

3 | 
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him-to ſell himſelf ro redeem his fortune, and 


be found in our freſher and more 


ſhe was too 


breeding, 8 of honour, as things 
below a Chriſtian, and inſufficient to bring 
their poſſeſſors to heaven; are ſo unluckily 
bred, and fo ill-humoured, as well as faſhioned; 
that an almoſt equally unhappy education is 
requiſite to make their company tolerable. 
Civility, which is almoſt as eſſential to, a 
complear lady, as her ſex; they are perſe& 
ſtrangers to, or rude deſptiers of it; and not 
only their minds are not imbued with thoſe 
principles of friendſhip; generofity; and ho- 


nour, which make ſome of their ſex fo lovely, 


and fo illuſtrious in ſtory, and of which more 
ladies would be capable, if more were taught 
them ; but theſe are utterly uninſtructed in 
the laws of what the French call Bienſeance, 
and are altogether unpractiſed in that civility 
and ſuppleneſs of humour; which is requiſite 
to endear converſation, and is ſo proper to the 
ſofter ſex. I muſt confeſs, (purſues Lindamer) 
that I never have been more puzzled how to 
behave my ſelf than in their company: the 
ſerious ſort of diſcourſe, (even fuch as is to 
poliſhed 
romances) they are utterly incapable of ; and 


in the trifling and pitiful prattle, that alone is 
not above them, they are ſo unſociable, ſo in- 


diſcreet, and oftentimes ſo bold, that in ſpite 
of the reſpect, ſuch as Celia gives me for her 
ſex, I find in their converſations as much ex- 
erciſe for Ww patience as my chaſtity ; and be- 
ing tempted to put off the reſpect that belongs 
to ladies, as they do their modeſty; I find it 
more difficult to retain my civility than my li- 
berty. The bladders (refumes Lindamor,) 
which young ſwimmers uſe, are, it is con- 
feſſed, bot light and empty things, that are 


ng eaſily made uſeleſs ; nay, though they help 


beginners, they are clogs to ſkilful ſwimmers ; 
and yet theſe trifles are they, that hinder no- 
vices from ſinking into the mud. Thus honour, 
though it be an airy unſolid thing, nay; though 
it oftentimes proves a hinderance to great pro- 
ficients in Chriſtianity, yet to perſons, that 
have not yet attained to higher principles, 
it is an excellent ſupport; and hinders them 
from ſinking into many meanneſfes and mil- 
carriages, into which thoſe eſpecially of the 
fairer ſex, that want a due ſenſe of honour, are 
too apt to be precipitated : you know what 
lord told his accuſed lady, that he knew 
roud to be a whore, And cer- 
tainly, though principles of gallantry include 
not all virtues, yet they avert thoſe they ſway 
from groſſer vices: and though to be welt 
bred be not to be a faint, but incomparably 
inferiour to it, yet to be both, is more de- 
firable than to beghe latter only : and they are 
very unwife, who, before they are ſure their 
children will admit the higher and more per- 
fect principles of religion, negle& to give 
them that, education, that may render moral 
accompliſhments acceptable to them, and them 
to well bred company, left by proving in- 
diſpoſed to ſpiritual *graces, their not hav- 
ing been taught the moral ornaments of the 
mind leave them deſtitute of all good qua- 
lities. 


The 
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1 tes PR eee ee 
The TRANSIT ION. 


Containing & Discouksx upon. the ſports be. 


N TJ OrwitasrTANDING the - ſerenity 
uud promiſingneſs of the morning we 
ame out in, we have already the water 
had one proof of the unſettledneſs of the wea- 
ther, now upon the land we meet with 
another: for, by that time Lindamor was come 
ſomewhat near the end of this diſcourſe, he 
was obliged to haſten to it by the approach 
of a cloud, whoſe largeneſs and blackneſs 


threatned us with an imminent ſhower. ;-nor 


did it give us a falſe alarm, for by that time 
we could recover the next ſhelter, the ſhower 
we fled from began to fall violently enough 
upon the trees, we were retired to. And chis 
unwelcome accident reducing us all to look 
about us, we quickly ſaw, to our grief, that 


not only the rain but the clouds were increaſed, 


and the ſky being almoſt every where over- 
caſt, left us no way to eſcape the inconve- 
niencies it threatned us with, but the making 
with what haſte we could towards the place, 
over which we. perceived ſmoke enough, to 


conclude there was ſome village beneath it; 


and finding at our arrival thither as good an 


inn, as we could reaſonably expect in ſuch a 


place, after we had a while dried our ſelves 
by the fire, Eugenius (to whom exerciſe and 
the time of the day had given a good ſtomach) 
moved the company, that in ſpite of the 
meanneſs of the houſe, we might reſt our 
ſelves there, till we had dreſt the fiſh we had 
taken, to make up the beſt dinner the place 
would afford. This motion I did not alone rea- 
dily aſſent to, but ſeconded it, by repreſenting; 
that probably by that time we had dined, we 
ſhould either recover ſome fair weather, or loſe 
the hopes of regaining it for that day. To which 
added other conſiderations, to perſuade the com- 
pany; though, thatindeed, which prevailed with 
me, was, the expectation of having an oppor- 
tunity, while dinner was providing, to retire, as 
I ſoon after did, into another room, and ſet 
down, in ſhort hand what I have hitherto been 
relating, leſt either delay ſhould make the 
particulars vaniſh out of my memory, or they 
ſhould be confounded there by the acceſſion of 
ſuch new reflections, as, in caſe a fair after- 
noon ſhould invite us to return to the river, 
Euſebius would probably meet with occaſions 
of preſenting us. Bur, before I could hand- 
2 flink away, I happened to be enter- 
raincd a while with ſome things of the like na- 
ture with thoſe I was about to ſet down: for 
this unwelcome change, after ſo glorious and 
hopeful a morning, did naturally ſuggeſt to all 
of us, ſome thoughts of the mutability and 
fickleneſs of proſperity, how eaſily, as well as 
quickly, we may be deprived of that we can- 
not eaſily part with. But whilſt the reſt of us 
were entertaining themſclves with theſe thoughts, 
Eugenius, who was more concerned than any 
other of us, for the ſport he came for, having 
a good while looked with melancholy eyes upon 
this change, began to repine and murmur at 


ject to them! 


the interruption, which the perſiſting rain con- 
tinued to give him in it. — yr | 
mor took occaſion to ſay, For my part, if I 
could diſſipate theſe: clouds with a wiſh, I 
ſhould ſcruple at the ridding my ſelf of them, 
even at fo eaſy a rate: for I ſee, that the gap- 
ing clefts of the parched ground do, as it were 
with ſo many mouths, proclaim its need of the 


rain you repine at. And I always (continues 


he) am ready to join with the huſbandman in 
his wiſhings, as well for rainy as for. fair wea- 
ther, and am ſo much a commonwealth's man, 
that I had rather at any time not eſcape a 


ſhõwer, than let him want it. 


Tov are 1 confeſs, (ſays Eugenius) now I 
think a little better on it, in the right, and 
have more reaſon to be diſcontented at my im- 
patience, than I at the weather: for we ſnould, 
evel in theſe lefler occaſions, as well as on 
greater, excrciſe ſelf-denial, and prefer a pub- 
lick good to our private conveniences : and in- 


deed it were far better, that I ſhould miſs ſome 


fiſhes, than thouſands of families ſhould miſs 
of bread. ay} Sho oi th 
EvseB1vs, that had hitherto liſtened 
what was ſaid, being unwilling, that his friend 
ingenuity ſhould. make him any longer accuſe 
himſelf, told him, (to divert the diſcourſe) 
This accident, Eugenius, was ſuggeſting to me 
a thought, wherewith I ſhall not ſcruple to ac- 
quaint you, and the company. For (continues 
he) as pleaſant, and as much deſired, as fair 
weather is wont to be, and as much as we uſe 
to be diſcontented at a lowering and dropping 
ſky, yet the one is no leſs neceſſary nor uſe 
in its ſeaſon, than the other. For too uninter- 
rupted a courſe of heat, and ſun-ſhine, would 
make the ſeaſon fruitful in nothing, but in ca- 
terpillars, (or ſuch kind of vermin) and in diſ- 
es, and is far more proper to fill graves, than 
barns: whereas ſeaſonable viciſſitudes of clouds, 
and cloudy weather, make both the d 
fruitful, and the ſeaſon healthful. Thus in 
our outward condition, too long and conſtant 
a proſperity is wont to make the ſoul barren of 
al but ſuch wantonneſſes, as it is ill to be fruitful 
of, and the interpoſition of ſeaſonable afflictions 
is as neceſſary, and advantageous, as it can be 
unwelcome. But r Euſebius) the con- 
ſideration, that chiefly entertained me, was this, 
that as here, to make the earth fruitful, the 
face of heaven muſt be now and then obſcured, 
and overcaſt, we muſt be deprived of the wel- 
come pleaſure of the ſun to receive the fertiliz- 
ing benefit of the rain; ſo ſuch is our condition 
here below, that our perverſeneſs makes it ne- 


ceſſary, that God ſhould oftentimes appear to 


frown upon us, to make us fruitful in thoſe 
works, to which he is pleaſed to vouchſafe his 
ſmiles. But, oh! (concludes Euſebius, lifting 
up his eyes and hands towards heaven) how 
happy ſhall we be in that glorious and everlaſt- 
ing day, when our condition ſhall be as bleſſed 
in not requiring viciſſitudes as in not being ſub- 
When the ſan-ſhine alone ſhall 


e all that is wont to be done here both 
y it, and by the rain; and the ſoul, like 
Egypt; being fruitful without the aſſiſtance of 
our Joys 
eclipſed, 


the clouds, we ſhall not need to have 


light ſhine the brighter: 
emblem'd by that 
revelations, where St. John ſaw 


naturally make us as grateful for ſuch a ſtate as 
happy in it. * 


- 
— —— 


OccaslonNAaAL REFLECTIONS; 
kept from being 


to them z and ſince the works, wherein we are 
to be fruitful in heaven, will be but to admire 
92388 pate r he L den 

e r ſight ruition 
we ſhall have of his ning as well as ra- 
viſhing attributes, will but proportionably in- 
creaſe. our wonder, and our praiſcs, and will 
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 OCCASIONA 


| REFLECTION I. 
Upon the fight of N. N. making of frup of 


% 


virtues of violets, and were not ac- 
quainted with the charicable intentions 
„ Ixilful that is making a ſyrup 

them, would think him a very great friend 
to Epicuriſm : for his employment ſeems whol- 
ly defi to gratify the ſenſes. The things 
he with are flowers and ſugar, and of 
them he is ſolicitous to make a compolition, 
that may delight more than one or two ſenſes ; 
for in one ſyrup he endeavours to pleaſe the 
eye, by the lovelineſs of the colour; the noſe, 
by the of the ſcent ; the taſte, by as 
much ſweetneſs as ſugar can impart. But he 
that knowing, that violets, though they pleaſe 


O02 that did not know the medicinal 


the palate, can the body, and notwith- 
ing their ſmell, can expel bad hu- 
mours, knows alſo, that the preparer of theſe 


fragrant plants, in making their juice into a 
ſyrup, is careful to make it acceptable, that its 
plealantneſs might recommend it, and invite 
even thole to prove its virtues, who had rather 
continue fick, than make trial of a diſguſting 
remedy ; will not blame his curioſity, but com- 
mend his prudent. charity ; ſince he doubly 
obliges a patient, that not only preſents him 
remedies, but preſents him allurements to 
make uſe of them. | 
Ir I ſee a perſon, that is learned and eloquent, 
as well as pious, buſied about giving his ſer- 
mons, or other devout compoſures, the orna- 
ments and advan which learning or wit 
do naturally confer upon thoſe a ions of 
the tongue, or pen, wherein they are plenti- 
fully and judiciouſly employed ; I will not be 
forward to condemn him of a miſ-expence of 
his time or talents; whether they be laid out 
upon f tive notions in theology, or 
critical inquiries into obſolete rites, or diſpu- 
table etymologies ; or upon philoſophical dif- 
quiſitions or experiments; or upon the florid 
embelliſhments of lan z or (in ſhort) 
upon fome ſuch other thing, as ſeems extrinſical 
to the doctrine, that is according to godlinels, 
and ſeems not to have any direct tendency to 
the  promatng of piety and the kindling of de- 


ox. II. 


God, ſhe 
an hundred other peoples paid homage, and 


— — . hd 


* 


L REFLECTIONS. 


s R Cf. v. 


votion. For I conſider, that as God hath 
made man ſubject to ſeveral wants, and hath 
both given him ſeveral allowable appetites, and 
endowed him with various faculties and abili- 
ties to gratify them; ſo a man's pen may be 
very warrantably and uſefully employed, though 
it be not are fo, to teach a theological 
truth, or incite the reader's zeal, 

Anp, beſides what I have been alledging, 
there is a further and more principal conſide- 
ration, which belongs to this matter. For 
even wiſe men may proſecute the ſame deſign, 
without doing it of them the ſame way; 
and the ſeveral means and methods they em- 
ploy, notwithſtanding a great difference in 
other particulars, may in this, that the 


reſpective chuſers of them had each of them a 


aim, and ed in a rational way. 
ough therefore I ſee a man of good parts, 
ſtudious of learning, or of proctiling, the pre- 
cepts of eloquence, and ſpend much time in 
reading florid compoſures, or in making ſuch , 


I dare not be forward to cenfure him for an 


efferhinare or uſeleſs writer. For there are ſo 
many things pious or laudable, and fo many 
waſh whereby ſome or other of them may 

de directiy promoted, or indireR- 
ly ſerved, by removing objections, or other 
impediments, that it is not eaſy to be ſure, that 


ei 


a rational man cannot have as well a rational 


as a well-meant deſign to inſtruct, if not re- 
form, in thoſe very compoſures, that ſeem fit- 
ted to delight. There being a nicer ſort of 
readers, which need inſtruction (and to whom 
it is therefore a charity to give it) who are ſo 
far from being likely to be prevailed on by diſ- 
courſes not tricked up with flowers of rhetorick, 
that they would ſcarce be drawn fo much as 
to caft their eyes on them. 

A WriLz before Efther made that gene- 
rous attempt, wherein, to reſcue the people of 
ed a throne, to which above 


ventured at once the greateſt crown and the 
faireſt head in the world; one, that had ſeen 
only what ſhe was doing, without knowing 


why ſhe did it, would ance have thought 
her employed, more like a diſciple of Epicurxs 
than of Moſes, whoſe and her own was 


For 


then in a forlorn and Pipes condition. = 


209 


210 


F 5 


resten zi ren ser rend Seblez 


Ft iy. rp fo hel 


pink what a the Ba, we may well 
(6, chat ſhe was hot ſparing in jewels,' and 
4 of the richeſt ornaments, qu an becafion, 
hefe her NS} , that 2 >” 
with e great 
%* world"; and that err 
curious in a dreſs, chat was to heighten her 


beauty, when by that, with the giver's a- 


ſiſtance, ſhe was upon her knees, to dazzle 
"the world's © great 


and make him pay homage to her charms, to 


tous about the choice and ordering, 
' meats, when ſhe was to treat an Aſian mo- 
ople of 
the chief city of the world for many 


whom above an hugdred nations had a pref 
their faireſt productions, (the brigh 
of the Eaſt.) And thoſe, that 2 22 any 


thing of the Aſiatick luxury, will eaſily befeve 


our pious queen to have been alſo very ſollici- 
of her ſweet- 


narch, who. had treated . the whole 


ays tOge- 

Beers — as 2 princes, as made up the 
nobleſt ind, for above twenty times 
| as long. l yet this magnificent queen, that 
ſee buſied about none but ſenſual imploy- 


ments, had ſo commendable a deſign bock in 


ber omnaments, and in her WFP. that ſo 


many ages, it doth 


meritorious an imployment of her greatneſs 


| ſhewed. her to be worthy of it; and, as it ap- 


peared in the event, that her banquets did co- 
operate with her faſts, and her royal robes 
with Mordecai's ſack· cloth and aſhes, to that 
happy reſcue of her E for Which, after fo 
to this oO: yearly cele- 
brate her memory: ſo whilſt 
ſied to gratify others ſenſuali " and her own 
pride, her diſpoſition. of mind was fo worthy 
The ſucceſs, that 1 her attempt, that at 
the ſame time ſhe was providing all that 
and thoſe delicacies, ſhe was allo proyiding to 
give them, and ſacrifice them, for the intereſt 
of God's church, and her ple ; generouſly 
venturing for the ſeryice of heaven a height of 
rity, for whole. loſs NO . heayen 


Tel ' could make her amends. | | 
{REFLECTION IL 
Upon the fght of « papr lit PW ket 
 Evernus, LinDANOR: 

F the air. were alas 


Eve. uiet, this 
th, us TT wats by 
thoſe very youths, that now look at nothing 
elſe. But he wing, that blows away ſtraws and 
feathers, and throws down leaves, does even 
by its being contrary, help to raiſe this paper- 


engine to that admired height, which makes 


it be gazed at by many others, than boys, and 
not only attract our eyes, but ſometimes ſoar 
out of their reach. Thus, if a great perſon, 
for courage, or parts, or both, have the ill 
fate to live in quiet, and peaceful times, he 
may long enough languiſh unregarded in an 
age that needs him not. But if the times grow 


troubleſome and dangerous, his generous ſpirit 
will not only ſurmount the difficulties, that are 


wont to attend them, but be raiſed by them, 
3 


monarch on his throne, you were obſerving 
theſe artificial kites, which men take no wc 


| aloft by the blaſts 0 


and make them be looked 
ſublime and celeſtial rar that lead to that 


they get moſt 8 


— 3 95 they 


on ber royal and tum dem into Reps to glory! and prefer. 


OT 41 nun ide en TT 0 
Lind. Wieck n Engeiniiy,! theſe? kites 
nay" affords us l leffiv'a-reſerndliice of the 


fate of ſome'ertvrs about religion; eperially if 
they chance — 9 — ' 


- reſolute, and viceleſs For there are fome of 
- theſe" conceits ſo fond, and 


they could not long 


ndleſs, that 
ſubſiſt of thetnſelves, and 
1 tempta loſemn oppoſition, 


too ſoon meet with it. And as 
to another purpoſe, that 


would ſoon 
if they did 


of in calm wentheh, 
ſo theſe 
erroneous opinions I ſpeak of, would, if they 
re let alone, grow quickly unregarded, 
ereas needleſs or ill- -managed perſecutions 
of doctrine, not prejudicial to N 
(for it is only Wein tl ik) Drivg 
into every body*s eye, er * K. 
that nothing elſe would have m, 
as things of a 


re both TO yr: 
tary 'wihds4 


heaven, they ſeem to 17 to. To chrive by 
perſecution, though ir advantage, 
yet it is not the incommunicable prerogative of 


divine truths ; and though it be certain that 
it, yet even etrors do often 
(Bain, by it too, there being 77 advan 

that accrue to © 6 rſecuted, 
without diſtingu de be be oy 
ot falſe. For Kg N uy PERO for their 
religion, ate generally careful to inſtruct them- 


{elves thoroughly in 1 and furniſh themſelves 
e fremed bu- Wich arguments to defend it. The frowns of 
the magiſtrate, and the watchful eyes of their 
adverſaries, are ſtrong diſſuaſtves to them from 


doing any thing, that may arm his hand, or 


rovoke other's tongues againſt their ſect, to 
know their pong faults will be 
imputed. And above all this, their ſufferings 
intitle them to po F commiſeration, which 
is a thing, that diftreſs does ſo much invite, 
that even condemned malefactors ſeldom want 
a ſhare in it. And to ſome of theſe men pet- 
ſecution is the more favourable, becauſe it puts 
them upon fighting with the weapons they can 
'beſt handle. For ſome are far better at 122 
fering, than at diſputing, and can more caſily 
indure 2 priſon, than anſwer aſyllogiſtn.. And 
as this conſtancy is often their beſt argument, ſo 
1s it an argument, that the generality of men 
beſt underſtand, and conſequently is likely to 
be moſt wrought on by; 1o that the more 
"harſh than effectual way, wherein they are dealt 
with, gives them the opportunity to diſplay a 
reſoluteneſs, that makes moſt men think them 
well meaning, and in earneſt, and their own 
party cry them up f for martyrs, or at leaſt con- 
effors ; Which, in caſe that (as it happens in 
molt ſtates) Kandsbeus ſins be left ach 
at the ſame time, that harinleſs errors are fo 
ſeverely dealt with, gives them the faifer oppor- 
tunity to infinuate into the minds of the people, 
that their perſecutors had rather ſee men vici- 
ous, than inquiſitive, And, generally ſpeak- 


ing, n ſufferings, that a well-meaning 
man undergoes for what he Judges his con- 
FI Aſi˖cience, 


ſcience, is but v of burden to his 
mind, as or a falcon, 


have n weight, yet inſtead of cle 


they not only help him, to ſupport Runſelf, but 
* enable him to 2 en and reach 


. * Nd Praed. or, won- 
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Ee re ft” 


' Killing: a crotv (out of 'a window) in a 
trough, un fot of : rating ibe 7 
e 


ON G and patiently dig 1 wais, for this 
unlucky crow, wallowing in the fluttiſh 
— (whole ſides kept him a great while 

out of * reach une aa gn) an and gorging him- 
ſelf with no leſs greedineſs, than the very ſwiniſn 

of the feaſt, till at length having 
guzzled and. croaked enough, when by hover- 
ing over his beloved: dainties, he had raiſed 


him, my. 1 „than fatal ſhot, 
down, and turning 


in a 
os met — deliahe into that of his pang, 
his trium 


him abruptly alter his note, and change 
t chant for a diſmal and tragick 
noiſe. This method is not unuſual to divine 
juſtice towards brawny and incorrigible ſinners, 
whoſe. ſouls-no leſs, black, than this inauſpici- 
ous bird's, 
of, the prince of darkneſa, and with greedii 
do the works of it, whoſe. delights are fur- 
niſhed (as the feaſts — are by:carrjon) 
y bel own filthy luſts, ot other people's 
faults, and Who by the oaths 1 where- 
with they . offend - Chriſtian ears whilſt, 
| live, and by the ill odour they leave behin 


juſtify my reſembling. them to theſe hateful 
creatures. Such and obdurate Epicures, 
I ſay, God oft times ſuffers to run on their 
career, in paths of their own chuſing, with- 
out checking them ih the fruition of thoſe joys, 
—— to be their only portion, till at length 
sbeir iniguity filling up. the determinate meaſure, 
he cuts them off, in the height of their emoy- 
ments, and employing A their own ſins 
for their cxequtioners, or at leaſt inſtruments 
of their deſtruction, precipitates them head - 
long from the pinacle their delights, into 
the-bottomleſs pit, which one of their prede- 
geſſors (the rich man in the parable). called, as 
he ſadl found it, the ace of torment, where 
the 1 ſweets of in are ſo dearly reckon- 
' — ii. for, and afford. ſo much bitterneſs i in the latter. 
end, that their ſenſe ſadly. convinces them, of 
(what their ſenſuality, kept them from believ- 
ing) the folly of gaining any. thing at the rate 
of loſing their own ſouls., 
tiſh prince found a Nemeſis bold enou 
violate: the ſanctuary, even of his. miſtreſs's. 
arms, and ( — of its charms) enter that 

— — wy kindneſs. cloſed him in, to 
ſnatch him thence, and extinguiſh the luſt- 
ful flames, that lighted him thither, with the 
cold blaſts of death. Thus the mutinous loa- 


Gen, xv. 


Luk. xvi, 
28. 


Num xxv. 
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an eagle. 
which, though in Fe en they 


himſelf. high enough, to prompt me to fire at , poten 


do wear already the . by 


them when they are dead, do but too much 


Thus the Icxaeli- 
to, 
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thers of manna, and luſters after 22 had their 
wiſh ſeverely „for they had indeed 
22 Greed in by ields-full, but attended with 

ſudden and-'ſharp a reckoning, that whilf Num. xi. 
the fleſh was yet between their teeth, ere it Was 33. 
chewed, death hindered them to fadllow it, 
choaked them with it, and - devoured them as 
greedily, MET did thoſe birds, Thus the 


* 


„ Philiſtines found themſelves ill protect- 


ky rub their. yainly celebrated God, _—_ his Judges xvi. 
(much ſtronger) temple, though in the latter 
there were thouſands of them, without any 
other enemy, than one, they had ſent for to 
be a friend to their mirth. For in the very 
midſt of all the triumphs of a ſolemn feſtival 
(which had more properly been kept to Dalilab) 
whilſt they were inſulting over captive Samp- 
*'s blindneſs, they could not. ſee their own 
. though it were then ſo 
next fit of laughter had not time 
to paſs to their mouths, ere an un ed ven- 
geance (the provoked Deity lending an omni- 
t arm - Sampſon's hand) confounded in 
one ruin) the idol with the worſhippers, and 
ſuddenly turned the whole temple into an altar, 
with which the prieſts themſelves fell ſurpriz- 
ed facrifices to that tragical ſolemnity. And 
* (to haſten from ſo ſad a theme) the revel- 
g Belſhazzar, in the midſt of his magni- 
— and royal feaſt, ſaw an intruding hand, 
which by its manner of appearing, as well as 
what it rote, was able to mar the ſupper, 
without imparing the dainties. And that mo- 
narch, whom, even a ſiege could not reduce 
below a condition of feaſting, though he were 
carouzing in the conſecrated cups, had ſuch a 
immer of, trembling: put into his hand, as 


both preſaged and, N began the de- 


ſtiny approaching him under the enſigns of the 
noble Cyrus, whoſe co _ vering ſword, guided 
by providence, and made the ſword. on f juſtice, 


Jed that very ſame night let out his wine, and 


long * and life together. 


5 Upon the ſame hett. 


T is hard on ſuch an occaſion to avoid 
making ſome reflection upon the mutabi- 
ity of worldly conditions! How little did this 
crow imagine, a quarter of an hour ſince, that 
in ſo ſhort a time, his body ſhould be as ſenſe- 
leſs, and as ſtinking carrion, as that he was 
wont to feed it with; that his feathers ſhould 
wear ſo unlucky a kind of mourning for his 
deſtruction, and that I ſhould write his epitaph 
with one of his own quills! Sure, ſince a few 
minutes can turn the healthieſt bodies into 
breathleſs carcaſes, and put thoſe very things 
into the hands of our enemies, which were they, 
that we principally relied on for our ſafety, it 
were little leſs than madneſs, to re . b. a dif- 
truſtleſs truſt in theſe tranſitory poſſeſſions, or 
treacherous. advantages, which we enjoy but 
by ſo fickle a tenure. No; we muſt * 
— to wander far from God, 

tion, that death is far enough 8 us; 
— 4 rather in the very height of our jollities, we 
ſhould endeavour to remember, that they, — 
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1 es him from che confinement 
how 2 „es 23 Þ 
11 ile withdrew luminous” Barer, dete, 
chat is as it were the candle to this dark 
lanthorn, he had continued to fotbear the diſ- 
cloſing of it, he might have deluded my fearch, 
and ped hls preſent confinement. | 
Ran qualities may ſometimes be 


a needleſs oftentation of one's excellencies may 
be more glorious, yet « inodeſt concealment - 
of them is uſually more ſafe : and an unſeaſon- 
able difctofure of flaſhes of wit may 
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called fame, ro pay that 'real your curioſity at | 
II tell you, that I was obſerving, how a gen- 
ip ane ered "thi , who, it ſeems, 
limfelf kmpriſbned in {6 ctofe a body as glaſs, court, 
yet the t, that entiobles Ts is not 
reſtrain from diffuſing it felf* fo there are 
certain truchs, that have in them ſo much of your ves, | 
native light or evidence, that by 8 turn him, like a man of another con- 
diſtreſtes of the propuſer, Lenze adden, try, (not to fay of another world z) which the 
or reſtrained ; but in ſpite of prifons, ic poor gentleman at length 'perceiving, he ſbon 
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ſhities' freely, and the teachers of it grew ſo ſenſible of it, chat in ſpite of the 
admiration, even it cannot procure them richneſs and newneſs of his clothes, with many 
liberty.” bluſtes he ſlunk out of the court, to which he 
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they do all the "Pram 
no, #- all they = human. laws being made 


for the i gn, ſocieties, they are 
wont to pence — 85 the making men 
virtuous, but t reſtraining them from being; 
miſchievous ; they conſiſt far more of prohibia 
tions than LOT and even their prohibi- 
tions reach but to a little part of what is ill 1 
the buſineſs of Jaws being to provide, not a- 
gainſt all evils, but thoſe groſſer ones, that 
are prejudicial to civil ſocieties: ſo that there 
are a thouſand rules of reaſon, or Chriſtianity, 
which ſtates have not thought fit to turn into 
wh For pride, envy, n glu 
7, inte rance, el atene oaths, 
idleneſs, SY Chew not 1 many other 
contrary to the laws of nature, and of Chriſt, 
are ſo little provided againſt by human ſancti. 
ons, that one may be a bad Chriſtian, and a, 
bad man, without being a bad citizen; there 


being nothing more caſy, nor, I fear, more uſual, 
Vor. II. 


the hay (and perhaps 
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ſteady and: resolute 


(to appear n ano 


wil eh degrars be imitated by all t 
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than'for multitudes topaſs uncited before man's 
tribunal; -to-:receive - "theit 1 
God's. But though a can ſcurce, as a 
legiſlator, prevent, or dappreſ ſuch: ſins, yet, 
1 1 much towards it: for 

example, his apinicus, his encourage- 
iger ments, and his 
, -dred particular ;which-the-laws db not 


eſteem of ſuch and ſuch practices, joined with 
his-paniculatiaGtions ſuited to it, -and>hijs- pro- 

feſt; dillike of tchbſe ſinful br nen unable 
hure he. nge, r a 
diſcountenance of t e, that 
daa not; deuline chem, will, an a ſhort time, 
bring thoſe;/that are about hum, to conform 
their actions and behaviour to what men are ſa- 
tisfied}Iht defires; or kes. And thoſe; whom 
their gearncls. to Nas Uh their employmenta, 
make the conſpic d gxemplary perſons, 
think being thus er their relations and depen- 
dants will quickly be ſo too; and then that 
which is in requeſt at court, being upon that 
Very acοnt looked upon as the) faſhion,” it 
lc, on 
whom the! court: lias vinflyence 3 fince, | as we 
juſt now/ſaw'inthe uiftance of Euſchius's gau- 
dy gentleman;1mach will be aſliamed to be un- 
like thoſkey arhoſe cuſtpms and deportments 
pes for the ſtandaids, „by which thoſe m aber 
Me 92 * 311) 371240 
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Upen'bearing of a late firſt tuntd, and ber ex: 
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2 1 12445169 Jon; | 
E jarring ſtrings .made--ſo unpleaſant: a 
| noiſe; Whallt the inſtrument was tuning, that 
L wonden,nquetthe ſtory, that goes of a Grand 
Signing, Wha being invited by a Chriſtian em- 
haſſador g hear fame of our muſick, com- 
manded che: fidlers to be thruſt out of his ſera- 
an. upon 4 miſ. apprehenſion, that they were 
ap? ge they . but tuning. But this 
rate artiſt had no ſooner put an end to the 
ſhort exetciſe - he gave Our Patience, than he 
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cannot) reach His declared 


put us to: the exerciſe of another virtue; for 


his nimble and ſxilful fingers make one of the 
innocenteſti pleaſures of the ſenſes to be one of 
the; greateſt, and this charming melody (for 
which Orpheus or Orion themſelves might envy 
him) does not ſo properly delight as raviſh us, 
and render; it difficult to moderate the tranſ- 
N out paſſions, but impoſſible to reſtrain 
expreſs our ſatis faction: ſo that 

is — = had been diſcouraged by the 
A ſounds, that were not to be avoid- 
ed, whillt he was putting his Jute in tune, 
foorn proceeding: in his work, he had been 
very much wanting to himſelf, and to ſave a 
e pains, had loſt a great deal of pleaſure 

ap 

_ when the facultics and paſſions of the 


ſins, mind, either through a native unrulineſs, or 


the zemiſſnels of reaſon and conſcience, are diſ- 
compoled, he, that attempts to bring them into 
order, muſt expect to meet at firſt but an un- 
eaſy, taſk, and find the 
tion more — for 
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or the time, than the 
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Dre 
eloquence. is. conſpicuous, 
and r deſigned, the author 


ſeldam comes. by. his contrutment on as caly | 
For, not © 


ſometimes perigds, that in a 


cerins as dhe readers. come by theirs. 
to mention, 
well- printed. look very ,handigmly, and 
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7 to thoſe, to whom we owe good 


wales they find ſome recom- 
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doubt, but tha 
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our envy, „ 


REFLECTION VIII. 
Upon a chill that cried for the farc. 


RzmzMBztr P. S. did once, juſt the 
hs theme, diſcourſe to the following pur- 

| Poſe. 
n 8 thoſe numerous eyes, that theſe 
fair lights attract in fo clear A night as this, 
there are not perhaps any, that are more de- 
lighted with them, han rh this child's ſeem to be. 
And thoſe bebe that adored the riſing ſun, 


Thus in 2 night fond children cry 


For the rich ſpangles, that adorn the sky. Mr. /. 


„Sling, and reachin 3 his little hands, 


"nal air, I wladly 6 


Id not he more charmed with that "RY 
bade than 'rhus 1 ad is with theſe 1 
ights, that need his abſence to become ſo much 
as viſible. Bur his is 2 pleaſure, that jg not more 
| than unquiet, for it makes him queruloue, 
and unruly becauſe he cannot by his ſtrug- 
et 
ſian of theſe ſhining ſpangles , that ook 
0 finely, cheir fires ae. Xx water 55 his eyes, 
and cries in his mouth, that ate very little of 
kin to the muſick the Platoniſts fapeied i 5 the 
ſpheres he Os at. Whered th my 
inclinations for aſtronomy make me ſo gens 
A gazer on tlie ſtars, chat in ſpite of my great 
to che inclemency of the noctur- 
rote A. ce hours . 5 
night in con ing them z I can yet 
| theſe bright ornaments of heaven it ſelf, 
with a'mind as calm and ſerene, as thoſe very, 
ts, that: are ſittaſt ro obſerve them in. 
Know divers men, for whom. nature ow 
to have cut out too much ede in giving 
inan ay tion mind, 
r jp ary the fair objects, 
N 4. to their ſight: theſe a- 


Pays dear for the partes of the © eye, and the 
.cager deſires, that beauty creates, are in ſuch 
.men, excited too often not to be frequently diſ- 

appointed, and. are wont to be accompanied 


be ſo many jcalouſies, and fears, and repul- 


es, and Foes and dangers, remor- 
ſes, and deſpairs, that the unhappy lovers (if 
thoſe, that love more than one, can merit that 
title) do rather languiſh than — * if Aa will 
believe either their own 
their pale and melancholy e "which ve — 
make one think they were juſt entering into the 
grave, or had been newly digged out of it. 
hereas a perſan, that has his affections and 
ſenſes, at that command, which reaſon and re- 
20 require and confer, ean look upon the 
Ws with pleaſed but not with dazled 
conſiders theſe bright and curious 
ſtatues of na- 
and contenting himſelf to ad- 
mire the wo x: Aha Fog adores only the divine 
artificer, whoſe infinite amiableneſs is but faintly 
ſhadowed forth even by ſuch lovely creatures. 
And therefore what has been ſaid of miſtreſſes, 
may be; more juſtly applicable to all the other 
objects of men's wy. paſſions. v2 
ſhort, looking upon th . 
ons of nature, with a philoſo 197 a 
Chriſtian's eyes, he can as as the 
bright o with pleaſure, and yet withdraw 
them t trouble, and allowing beauty to 
contribute to. his deli he, without being able 
to create him any diſquiet; though it afford 
him a leſs tranſporting pleaſure than it ſome- 
times does the 1 yet, all things conſi- 
dered, it may afford him a greater pleaſure, b 
being more innocent, more untroubled, an 
\more laſting z and there may. be ſuch a diffe- 
rence betwixt the contentment of this calm ad- 
mirer 
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he aſſays to work upon „ Andlthen he meets 
he with ladies virtustiſly diſpoſed? Tihee he cannot 
tlie quite eradibdte thtis inelinations to the beſt part 
cence, and of belig ion charity. bem ur leaſt blaſt _ 
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te as Thest ot cœſſes, that · art Fallantry, ſhall have 
9 0 upon kai as little ability as cht other have will, to 
in Het Uloſer, unlels ben 1 e 


Pur, methiniks, Euſebys, 
=, this with a ſilent ſerio — 
to malte te fir 15 5 585 | 
ht be an effect” Your 
nn a 
Eu. ” I | 
curious in ada ts if the mit. | 
Ha werk bre er than the 1s, mi 
gether Her as well Eaſe" be rde vf theſe 
b mes > one prodd pf chern, ſince a beauty, 
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„ mult, freely "tell 
Fe 5 | 15 
pn Bic co? 898 er of 
Kind "of 900255 1 Wow, daa Woth may in 


fights 'as theſe 
certain caſes, "exciſe forme of the 


rtinenci 
it B ont to o ch; and it I not 57s, Ay 
wat perfons bebe f fairer ſex” mould like, 


oc bout them, that handlomenefs, 
5 05 &y Had themiſelves to be the moſt 
wauld I forbid,” even fuch of them 

| a very” high quality, to KH 
ace ſo neath diner? as may invite 
eng pl Wong, d withdraw to it, do k 

e provi rovided theſe ornatnents* be not 


p to rob charity, or ſo gaudy, as to 
A the devotion they ſhould 1 25 el 


885 * And in” akne ſhould 
ſo cohſpire, as that yo on ty ſhould be 
attended by ſuch a Peck rtune, as that 
_ all, that either Juſtice,” prudence, or de- 

ceney | can challenge, there remains yer enough, 


both to felieve the poor, and purchaſe rarities 
chemiſelves ; I will not be fo ſevere, as to con- 
d:mn perſons fo circumſtanced, nor fall out 


eee, CC OCEY 


imithing ſuch to 


eg. ſs, 


22 y 10 1 war” mut 


of heir eſtares to 
9 12 424851 gruntbd them thoſe 


oſtales fur 4: ts the lady herſelf, 
auch tlie haufe, and the efofet; afe furniſhed 
with all the Smaments, chat vanity and emula- 
8 2 2 1 125 2 bs charity to 
A aps Hot. for juſtice; the 
tor being oftentimes turned back empty 
8 N the beggar, if not alſo made à beg- 
be ruinous delays: And greater fortunes, 
"molt ladies have, nky'Bs exhauſted, by 
gratifying ſuch an ambition, as that of a cloſet, 
to Whoſe coſtlineſs nothing ean put limits, till 
I _y oy woah it e not yet 
regulated a piece of vanity, which 
as duſtom is wont 16 be, ic hes ot yerd 
enjoin. 1 e. (0) 13 
Lino. Nlethinks | Euſebing; you! are Gael 
whas forward to atcule thoſe flir creatures, 
that though they ſhould want innocence, = 
would ſcarce want advocates; and you are too 
good a caſuiſt to ignore, that they ure wont to 
alledge, that the bravery you are ſo ſevere to, 
is no where expreſsly prohibited iti theSeripture; 
and this unforbiddendeſs they think ſufficient to 
evince, that the ſurptnouſneſs ybuTo condemn, 
is not abfolutely, and in its on nature, ſinful. 
.Epuszs. I can readily believe, that Lindamor 
has wit and amofouſneſs enough to tale hi 
find it more cafy to defend fair ladies, than 
defend himſelf ſt them; and I know, it 
Is faid, that theſe umptuous dolce, and other 
vanities, are not ſimply unlawful in their own 
nature: but I "know too, that diyers things, 
not in their own nature n y be made 
ſo by circumſtances ; and if fo, then I fear, that 
that can be no other than ill, which m * 
man needleſly diſable himſelf to do good. 
Nel 


Sec Occastonal REFLECTIONS, 


ing of gold, of precious things upon their bo 
a. e Tote e having 
more ſumptuous upon their walls: 


theſe cannot pray for us, but the and 
ditreſed, they Keep u from relieving, may 
either ſucceſsfully Ry eg for us, or cry natural 


to him againſt us. pture, that repre- 
ſents Dives in hell; without ſaying, that he op- 
Dre or defrauded any, gives no other ac- 


ing fi dreſſed, he neglect 
| xr Fein ous A few ſuch clo- 


$ us, this lady's, migh 


at an 
is cloſet coſt the owner of it. Nor 
practice ſo unalſied to a fault, as to eſ- 
cape hment even in this world; theſe 
courtiers of applauſe being oftentimes reduced 
to live in want, even in the midſt of a plenti- 


- 


4 — whe N g all 
that can ſp ey muſt ſometimes 
deny themſelves'thi enient, and, per- 

| | it out with 


e 


ing, does not only | 
it, by ſubtracting from it that, which ſhould 
and enable it to act like it ſelf, And 


ir he uf 
hoſpital. by the ill precedent he leaves, 
he takes the way to be itable, even after 
death, and ſo do harm, when miſers and uſurers 
themſelves are wont (by their legacies) to do 
ſome good. To conclude, it is no very Chri- 
ſtian practice to diſobey the dictates of piety, 
without having ſo much to plead for ſo doing, 
| | ing the dictates of 


RELFECTION X. 
Upon bis ſeeing a lark loop to, and caught 
k with, ues, 


EvszB1uvs, LinDAMOR. | 

mm 4 bird! thou wert juſt now 
fo high upon the wing, that, the 

tired gazers feared thou hadſt Joſt thy ſelf in 
heaven, and in thy fatal ſtooping ſeemeſt to 
have brought us a meſſage, that ſo re- 
liſhes of that place, 


| baits, and dy the mouth, not che 


being frequently enough fain to immolate their 


of thy meſſage. Some birds, you know, 1 


damor, we uſually beguile with 


others are generally drawn in by . 
| eye, But 

the aſpiring lark ſeems compoſed of more 
ſprightly and refined materials; ſhe is ever a 
| „though no native, Perſian; and the 
ſun makes not a tloudleſs viſit to our horizon, 
which that grateful creature gives not a wel- 
come to, both by notes, which, could he hear 
them, he would think worthy of him, and by 
a fight as afpiring, as if ſhe meant he ſhould 
hear them; and, in a word, ſo conſpicuous is 
this creature*s fondneſs of light, that fowlers 
have deviſed a way to catch her by it, and per- 
vert it to her ruin: for placing broken 
looking-glaſſes upon a moveable frame be- 
twixt their nets, the unwary bird, while ſhe is 
gazing upon that glittering light the glaſs re- 
ects, and ſporting herſelf in thoſe beams, 


which derive a new. glory from their very be- 


ing broken, heedleſsly gives into the reach of 
the ſurprizing nets, which ſuddenly cover her, 
and which the light it ſelf kept her from ſee- 
ing. The devil is like this fowler, Lindamor ; 
and you, or I, had perhaps reſembled the un- 
happy lark, if ſometimes providence did not 
both graciouſly, and ſeaſonably, interpoſe, and 
even when we were come near enough to have 
been covered by the nets, reſcued us from 


them; for it has ever been that old ſerpent's 


policy, and practice, to take the exacteſt mea- 


ure of our inclinations, that he may ſkilfully 


ſuit his temptations to them; well knowing, 
that that dexterity gains him a devil within us, 


that conſpires with him without us, to make us 
inſtances of that truth, which repreſents things 
divided againſt themſelves as ruinous. If there- 
fore the tempter find by experience, that you 
are indiſpoſed to be wrought upon by common 
temptations, to forget the practice of religion, 


that you have unconcernedneſs enough not to 
be much diſtracted with the empty and tri- 


youth is wont to be caught with, 


di e 
© (which perhaps ſeldom employ any of your 


thoughts ſo much as thoſe of ſcorn, and Pity) 
that the. very gain and ſolider goods of this 
world (for which many, thought wiſe men, loſe 
thoſe of the next) cannot make you ſo greedy, 
nor ſo fond of them, as he deſires : if I ſay, 
the devil have ſufficiently obſerved, how un- 
eaſy it were to intice you with common baits, 
he will alter his method trait, and attempt to 
catch you with light. He knows as well as I 
do, that you have a curioſity, or rather a gree- 
dineſs of knowledge, that is impatient of be- 
ing confined by any other limits than thoſe of 
knowledge it ſelf ; and accordingly, ſeldom, 
or perhaps never diſturbing or frightening you, 
he will let you freely ſport your ſelf about the 
glittering intellectual glaſs, men call philoſo- 
phy, and ſuffer you not only to gaze upon 
all its pieces, and ſurvey a pretty number, but, 
peradventure, pry into more than one : and 
among ſo numerous, and delighting objects, I 
fear, that if you will frankly own what my 
own guilt ＋ ac me ſuſpe& you of, you muſt 
confeſs, that he had made you ſo ſhare your 
time, that you ſhould ſcarce have left your ſelf 
| Kkk any 
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provi-, 


: Des 1 nets you 4 
you 1 Uite invol 15 


a gon 9 0 
W m 


a er pegs 15647 
have ſhewn 13 5 
Linp, T 
Euſehins, yet, 1# 
13 Us rate, "and believe with you 
>. that was neither crow, nor \ 


ps iſhed in this ſhare; No oe here KN bye ſince 


great, ſcholars ſo intirely taken up 
with writing, and readin ing of books, with learn- 
ing this ſcience, and with teaching that, that 
by | ſetting themſelves ſuch wr as required. 
and Arte ed the whole man, death has un- 
diſcernedly ſtollen upon them, and unawares 
intruded into their ſtudies, where their reſtleſs 
ambition to inrich the mi ind never left them 85 
leiſure, to prepare it 5 leave the ls 23 

7 670 made them ſurprized inſtances that, 
ſad (But e) obſervation of Seneca, leroſque. 
in % vitæ apparat vita deſtituit jor eſſe made 
their condition like that of Archimedes, who 
was ſo buſy in tracing his circles, that he took. 4 
no notice ofthat victorious enemy, that came to 
dif atch him. 

vsz8, Iallow, that it is the i 
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leave us leiſure 


we tay vilit e 
em ; we may take 
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innocence, as. 
well as pleaſure of knowledge, that TED 1 but ſhould more . 
thoſe learned men; but they, as well as others, and muſt never ſo buſy our . about th wc : 
muſt remember, that even the holſomeſt meats many things, as to forget that m acceſſar ium, 


may be ſurfeited on, and there is nothing 
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REPLECTION: L n 
de plumbs but' of a'piete of 


Seeing a child pitki 
cake his mother bi given him for bis breakfaf, | 
| Wampe LINDAMOR, 9 2 
EuszB. 7 HISchildis ſo much one in his 
| humour, that defpil meer 
bread, though never Ha, 
riſhing hn wholeſome, his mother is fain'to 


diſguiſe the materials of it into cake, out of 4 
belief, that the toothſome would make the nu- 
tritive go ſmoothly down. But this li- 
quoriſh chit, I ſee, defeats her plot, and knows 
already how to nibble off the bait from the 
hook, and caſting by the meat, makes his whole 
meal of what was meant only for ſauce, to give 
a reliſh to what he rejects. for it. This puts 
me in mind of the unwelcome fate thoſe pa 


of mine, that treat of devotion, have met with: 


for when | firſt was fo 8 with the 


| Nr ſome of 


enn 


Wwe 


able, by their native'charms, ſo'much to en- 
dear my dreſs, as to win themſelves adorers in 


not in print, ed 


my acquain e e 
in which I ſoon found they almoft 


of thoſe I had deſigned them tg w 
effects on. Bur . my acquainted- 


contrary 
neſs with the gens of the age had taught 
me, that I was to alter my method, that the 
2 uence of virtue's ſermons was that, which 
attract an auditory, and engage attention 
e dem, and that thoſe orders- of herd, in 


hted 
; the quite 


which ſhe em not rhetorick for her ſe- 
cretary, not be ſo much as liſtened -to, 
much leſs TI endeavoured to cloath vir- 
a thee not in a gaudy, in à faſhionable 


habit, and di her not only of her ſack- 
cloth, bucher blacks, whereT ſaw ſhe appeared 
in them with diſadvantage, T endeavoured to 


give 


* 


7 


4 b hee muck of the me 10 1 Urin 92 t of 
2150 lady,'#s I could, withour danger of being 
accuſed to” Jive dreſſed her like a courtezan. 


This attempt having not proved ſo unſucceſsful, 
but that many es allure me, Thad 
not been unlucky iti it, I ſpent ſome time in the 


ſelf⸗ denying exercife of minding words, and 
improving a ſtyle, I hoped to > Ne in 


e to virtueꝰs ſervice, and ſubduing my in- 


| Samen to be fit to teach, as T had done to 


leam, her precepts ; I ſometimes, for her ſake, 
tired my. pen in a ſmoother, and more florid 
ſtyle, than that, which the nature of the ſtudies 
I was moſt addicted to, made the moſt fami- 
lar to me, flattering myſelf with a belief, that 
fince my. writings had "uſually the good fortune 
not to be ill approved, I might fo happily 
mingle and interweave inſtructions with de- 
light, as to neceſſitate my readers to ſwallow 
both together, or at leaſt bribe them by the 
latter to entertain the former. 15 
LIN. You have better luck, as well as bet- 
ter ſxill, than many others, if you find it not 
often to fare with the fiſhers of men, as it did 
with thoſe other fiſhers, that firſt were honour- 
ed with that glorious title, when they com- 
Luke v. g. Plained to our Saviour, that we have toiled all 
the night, and have taken nothing. For I ſee, 
that 'men are grown witty enough to elude 
what they cannot deſpiſe, and reſemble the deaf 
adder, that ſtops her i aac ears from hearken- 
ing to the voice of charmers, be the charmer 
never ſo cunning. And the beſt reception, that 
the movingeſt eloquence, that pleads for piery, 
can obtain of them, is but ſuch as may ſerve to 
make that applicable to the her, which 
God once ſaid to a prophet, Lo, thou art unto 
them as a very Ivey ong of one, that bath a 
pleaſant voice, and can play well upon an inſtru- 
ment; for they hear thy words, but they do 
them not. But the beſt is, that you ſerve a 
maſter, that is as inclinable to reward, as able 
to diſcern, intentions, and does his 
eſtimates by events, but judges of our per- 
rum. thy by the effects they produce, 
but the affections they flowed from, and the 
ends they aimed at. | | 
Eus x B. The diſciple is not above his maſter, 
nor the ſervant above his lord. And therefore, 
Lindamor, as I dare not repine at the unſuc- 
ceſsfulneſs of my endeavours, fo I dare think, 
that whilſt it proceeds but from the obſtinacy 
of others, it is not likely to be imputed to me 
by him, that complained himſelf, bat ail the day 
long be had ftretched forth his Lands to an unper- 
ſuadable and gain- ſaying people. Otherwiſe, I 
confeſs, I ſhould not have much cauſe to be 
ſatisfied with the return, that all my endeavours 
have hitherto brought me home. For I fee, 
that men can read a book of devotion as un- 
concernedly as they do a romance or a play, 
in both of them culling out only what they 
call wit, and 
either to exerciſe or improve their own, They 


hear the moſt pathetick ſermons, not as Chri- 


ſtians but” orators ; and if in ſuch diſcourſes 

they have been ſo juſt as to praiſe the rhetorick, 

they think they may well be excuſed, if they 

over- look the divinity : in ſhort, nothing but 
3 | 
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what gratifies their funey can leave any im- 
preſſions on their memory, and that idſelf, if it 
tend to reform them, makes none on their affec- 
tions. "And ſome, whoſs happiet pens allow 
them to do it far more juſtly chan I can, do 


complain, that if a devout bod have not g 
ſtore of "witry' paſſages,” they will not mind # 
at all; and 


C2 0 it have, they will mind nothing 
elle. bs Yes HUT CO ELIIOE BET 1 102 

So that, Zindenor, I ſhould fotmetimes be 
diſcouraged from proſecuting endeavours, which 
though they now and then ſucced, are oft. 
times fo unpro "if I'did not think With 
you, that they, Who labour to win ſouls to God, 
are ſet on work by him, that having no need 
of our 1ances, ſecks in our ſervices but 
the opportunities of exerciſing his own good- 
n \ * . . ö IT ABS 


Upon the Ab. of ſweet-meats very artificial y 
1 counter feited in wax. 


HE ſhape and colours of the beſt ſweet- 
meats of theſe kinds are here ſo luckily 
repreſented by a ſkilful hand, that art ſeems 
to have deſigned rather to rival nature, than 
barely to imitate her, and a lover of junkets, 
that ap hes not too near to theſe, muſt have 
much quickneſs of fight, or but little of appe- 
tite, if ſuch inviting objects do not t him 
both to miſtake and to defire them. * Bur, 
though at this n theſe alluring ſweet- 
meats appear very pleaſing, if one ſhould 
be ſo . 3 to eat them, 
inſtead of injoying them more fully by the 
taſte than he did by the Gght, he would both 
ſpoil and disfigure them, and perhaps be fo 
near choaking himſelf, that he would more 
earneſtly wiſh them out of his mouth, than 
ever he wiſhed them in it. 

THrzxt are ſome pleaſures and conditions 
too im the world, which make fo fine a ſhew 
at A 1 * hoſe that gaze at them 
aloof off, th ntly beget envy at them, 
and wiſhes fob them; and We tes, that calmly 

beholds them, takes the beſt way of injoyi 
them : ſince that, which, ou it - but = 
at, is ed to be but very fatisfatory u 

a Feds en fuller fruition, would be ſo” far 
from proving ſo, and would ſo little be as ſweet 
to the palate as ſpecious to the eye, that it 
would not only ceaſe to afford them any de- 
light, but would make them wiſh they had 
let thoſe deluding ſweets alone, and would 
make attainments more uneaſy and trouble- 
ſome, than even deſire was. 


REFLECTION III. 
Upon the eating of oyſters. 


Euctnivs, LINDAMOR. 


Evus. HILST every body elſe is com- 

| mending theſe oyſters, either 
with his tongue or with his teeth, ſo that one 
of the company ſticks not ſay, that they are as 
much worth, as if they contained each of them 
a pearl, you only ſeemed as unconcerned a 

| ſpectator, 


ing no better uſe of it than 
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as if you thought their proper uſe, + Anon the ſavageſt Barbarians we count 
11 were rather w be looked the Cannibals 3 and as. for thoſe ag chem, 
on than.to be eaten. dat Fill men ta cat hem, their inhuman cru- 
Ind. I confeſs, Sagenivs, that I found my elty cannot be too much deteſted ; but to count 
{lf more inclinable to renlect on what you are them fo N 1 & ſcore of 
ing. upon man's | to fo 


do not eaſily e, 
deride, the practice of a 
am 


ours, becauſe they widely differ from them. 
I Corp give you ſtore of b. 
A the circum- 


ſtances of cati 

make been, "wich the greateſt cnnfidence, term 
other nations brutiſh and barbarous, I will con- 
fine my ſelf to ſome examples of that nature. 
Wi impute it for a cuſtom to 
many nations of the Indians, that like beaſts 
they eat raw fleſh. And pray how much is that 
our eating raw . fiſh, as we do in 
oyſters? Nor is this a pradtice of 


we not to devour oyſters alive, and kill 
them not with our hands or teeth, but with 
our ſtomachs, where (for aught we know) they 
begin to be digeſted before they make an end 
of dying. Nay ſometimes when we dip them 
in vinegar, we may, for ſauce to one bit, de- 
vour alive a ſhoal of little animals, which, 
whether they be fiſhes or worms, I am not fo 
ſure, as I am, that I have, by the help of con- 
venient glaſſes, ſeen great numbers of them 
ſwimming up and down in leſs than a ſaucer 
full of vinegar. 8. 
*. — deteſt and — other 8 
for feeding upon catepi 
other inſects; and others for feeding upon car- 
rion, and ſtinking food. * 
AnD do not many of us do as bad, when 
we not only eat, but extol, rotten cheeſe, whoſe 
livid colour ſufficiently betrays its putrefaction, 
and whoſe odious ſmell offends moſt men's 
noſes, and turns ſome men's ſtomachs? Nay, 
when this cheeſe is grown to that high degree 
of rottenneſs, that our critical palates like it beſt 
in, we then devour whole hundreds of mites, 
which are really crawling inſets, bred out of 
putrefaction, and theſe too are ſa numerous 
and little, that our greedineſs makes us ſwal- 
low many of them alive. 


drinking are thoſe, which kno 


fer 


get, that woman's milk, by w 


mumm my is one of the uſual medicines. com- 
mend +.» : 4 
and bruiſes, and in other cafe 
we peed, that we uſe not mummy for food, 
that, by our way, of uſing man's fle 
oftentimes but protract ſickneſs and 
and yigour, And there is no Ps why it 
for 
in a conſumption, and be 
upon it to maintain e Sd, be 
Bur laſtly, as the higheſt degree of brutiſh- 
neſs, our travellers mention the practice of the 
not only eat raw meat, but, if they be hun- 
gry, eat the guts and all of their cattle, with 
ſeveral among us, (and perhaps ſome fair 
ladies too) that, to prevent the ſcurvy and the 
women themſelves do- oftentimes take parma- 
citty inwardly, though the Latin name (Sperma 
whale it is (though perhaps miſtakenly) belie- 
ved to be: nor 1 name of 
ven to patients of all ſorts and qualities, a- 
zainſt fore throats: nor will I mention, that in 
mingle ſheep's dung with their cheeſes, only to 
them a colour and a reliſh. | But I will 1n- 
than what we abominate in thoſe ſavages, when 
we devour oyſters whole, guts, excrements, 
for delicacies, our courtiers and ladies them- 
ſelves are wont to make ſauce for the bodies of 
their dung. And to theſe I could add other, 
examples, if I were not afraid to divert you too 
ſeems to take, in eating raw fiſh. 
Evo. You put me in mind of a fancy of 
e had thoughts of making a ſhort romantick 
ſtory, where the ſcene ſhould be laid in ſome 


and given. by, gur f 
but phylick, the Indians may 
| In 3 
whereas they. by their's maintain their health 
ſhould be allowable to eat broth | 
nnable to 
Soldanians, at the Cape of Good. who 
the dung in them. I will not anſwer, that I 
gout, drink their own or boy's urine : nor that 
ceti) ſufficiently declare what excretion of a 
Album Gt ecum, s dung is commonly gi- 
gainſt 
olland it is uſual, as I have ſeen my ſelf, to 
demand, how much leſs we do ourſelves, 
an 
and all? nay, hen not for phyſick, but only 
lobſters of that green ſtuff, which is indeed 
long from ſo much pleaſure, as the company 
E friend Mr. Boyle, who was ſaying, that 
iſland of the ſouthern ocean, governed by ſome 


ſuch rational laws and cuſtoms, as tlioſe of C- 
topia, or the New Atlantis; and, in this coun- 
try, he would introduce an obſerving native, 
that, upon his return home from his travels 
made in Europe, ſhould give an account of our 
countries and manners, under feigned names, 
and frequently intimate in his relations, (or in 
his anſwers to queſtions that ſhould be made 
him) the reaſons of his wondering to find our 
cuſtoms ſo extravagant, and differing from 
thoſe of his country. For your friend imagi- 
ned, that by ſuch a way of propoſing many of 
| our 
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raQticess we. ſhould ourſelves be brought 
8 4 to condemn, or perhaps laugh at 
them, and, ſhould at leaſt ceaſe to wonder, to 
find other nations think them as extravagant, 
as we think the manners of the Dutch and Spa- 


„ 


Lp, 1 diſlike not the project, and with it 


were proſecuted by ſomebody, that, bein; 
Impartial, were more a friend to fables. Fort 
when I conſider, that the name of Barbarian 
was given by the two nobleſt people of the 
earth, the Greeks and Romans, not only to 
all the reſk of the world, but, to one ahother, 
though both thoſe nations were highly civilized, 
and the'courtly Perſians, and other volupruous 
Aſiaticks, were perhaps no ſèſa ſo than they ;T 
doubt, that molt nations, in ſtyling one àno- 
thet's manners extravagant and abſurd, are 
guided more by education and partiality, than 
reaſon; and that we laugh at many cuſtorns of 
ſtrangers,. only becauſe we never were bred to 
them, and prize many of our own, only becauſe 
we neyer conſidered them. And we may well 
believe, that cuſtom has much a larger empi 
than men ſeem to be aware of, ſince whole na- 
tions are wholly: ſwayed, by it, that do not rec- 
kon themſelves among its ſubjects, nor ſo 


much as dream, that they are ſo. 


REFLECTTON. IV. 
Upon @ lanthorn' and candle, carried by on 4 
& trove! i >, 

tant, ſo there are not many, that haye 


been more . warmly diſputed, 
a 


the queſtion, whet publick or a private 
life be preferable? But perhaps this may be 
much of the nature of the other queſtion, whe- 
ther a married life or a ſingle ought rather to 
be choſen ? that being beſt determinable by the 
circumſtances of particular caſes. For though, 
indefinitely ſpeaking, one of the two may have 
advantages above the other, yet they are not 
ſo great, but that ſpecial circumſtances may 
— either of them the more eligible to par- 
ticular perſons. They, that find themſelves 
furniſhed with abilities, to ſerve their genera- 
tion in a publick capacity, and virtue great e- 
nough to reſiſt the temptations, to which ſuch 
a condition is uſually expoſed, may not only 
be allowed to embrace ſuch an employment, 
but obliged to ſeek it. But he, whoſe. parts 
are too mean to qualify him to govern others, 
and perhaps to enable him to govern himſelf, 
or manage his own private concerns, or whoſe 
graces are ſo weak, that it is leſs to his virtues, 
or to his ability of reſiſting, than to his care of 
ſhunning the occaſions of fin, that he owes his 
eſcaping the guilt of it, had better deny him- 
ſelf ſome opportunities of doing „than 
expoſe himſelf to probable temptations. For 
there is ſuch a kind of difference betwixt vir- 
tue, ſhaded by a private, and. ſhining forth in 
2 publick life, as there is betwixt a candle car- 
ried aloft in the open air, and incloſed in a lan- 
; 5 the former place jt gives more light, 
ol. II. | 


but in the latter, it is in leſs danger to be blown 


1 


REFLECTION v. 


2 


Upon, the, firſt audience of the Ruſſian extracr- 


 dinary embaſſador, at which be made his em- 
peror*s preſents. _. 


See the general expectation, that there will 
1 be here this night a magnificent appear- 
ance, has produced one. And, as it often 
happens in publick ſhews, that the chief part 
of them is made by thoſe, that come to ſee 
them; ſo here, beſides them, whoſe duty obli- 
ges them to attend at the ſolemnity, there is a 
greater concoutſe of fine people of either ſex, 
than any thing of this nature has for theſe many 
pron occaſioned. + And not only many of the 
adies wear in their ribbands little leſs vivid co- 
Jours, than thoſe of their faces, and are ſet out 
with jewels almoſt as ſparkling as their eyes, 
(which yet the courtiers think were able to 
warm the Ruſſian hearts, though all the ice and 


ſow of their country guarded them) but the 


men themſelves are many of them as finely and 
as richly dreſſed, as if even they came as well 
to be ſeen as to ſee. And if the embaſſador 
be, what a man of his employment ſhould be, 
(and what ſome ſay he is) a perſon acquainted 
with the manners of men, he cannot but know, 
that we, as other nations, value our own fa- 
ſhions' enough, to look upon men diſguiſed 


by the Ruſſian dreſs, as little better than an- 


ticks, if not as ſome new kind of northern ani- 
mals, But for all this gazing throng of gau- 
dy ſpectators, that were able to put an ordi- 
nary ge out of countenance, to appear in 
a habit differing from their's ; the embaſſador, 
and thoſe, that come along with him, think ir 
not fit to decline the Ruſſian habit or ceremo- 
nies for the Engliſh, but keep to the ceremo- 
nies uſed in Muſcovy, as ſtrictly, as if the mo- 
narch of it, that ſent him hither, ſaw them 
here; and are not diſcouraged from this manly 
proceeding, by ſeeing themſelves ſtared at for 
it by @ number of gaudy ſpectators, that wear 
clothes, and uſe ceremonies, ſo differing from 
their's. And whatever thoſe may think of the 
embaſſador, that are wont to eſtimate men by 
the faſhionableneſs of their clothes ; yet the wi- 
ſer and more intelligent do not blame him, for 
refuſing to diſparage the faſhions of his own 
people, by . appearing aſhamed of them; but 
do rather think it prudent in him, to prefer 
the pleaſing of his maſter, and his own country- 
men, before the gratifying of ſtrangers, ſince 
it is not here, but at home, that he expects 
the recompence of his behaviour, and em- 
baſſy. 
Tuus, when a Chriſtian, who belongs to a 
celeſtial king, and whoſe citizenſhip is in hea- 
ven, being but a ftranger upon earth, conver- 
ſes among the men of the world, though in mat- 
ters indifferent, there is oft-times required by 
prudence as much of compliance, as is allow- 
ed by innocence ; Ee. when there happens an 
occaſion, wherein he cannot comply with the 


depraved cuſtoms of thoſe, among whom he 
LII lives, 
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— heaven 5 
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diſp 325 1 c 
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ND this t to be more to 
hes ther e wy 


beng Aer fe from Kos of the 2 5 5 he 
belongs to, but for Wed bad, and con- 
demned by him, that cannot ert 1 80 of 
an 3 te practices, the ſame infallible ju judge 
Ee ds y the mouth of a perſon by him 
that theſe are the good thi th 
pri Gang l Ind whereas. - ſttan- 
ee not in this magnificent aſſembly, 
whoſe faſhions they decline, fit to be deſpiſed, 
but ſee ſome perſons in it, to whom they pay a 
t reſpect, and who deſerve it upon another 
nt, than that of their crowns ; 


. thoſe, hat are loyal to virtue, have cauſe to look 


upon thoſe they refuſe to be like, with a noble, 
and juſt indi rs: as perſons that have de- 
ed themſelves, and 
lemiſhed, and almoſt forfeited 

of their nature, and the nobler title of Chri- 
ſtians. And, whereas, theſe Muſcovites are 
morally certain, that we ſhall never prefer their 
faſhions to our own, the Chriſtian has as great 
an aſſurance, that * whoſe practices he 
diſſents from, will one day repent, that their's 
diſſented from his, and will wiſh they had imi- 
tated what they now ſeem to ſcorn. And how- 
ever, when he ſhall come to the celeſtial city 
he belongs to, he will be in no danger to be 
derided for the ſake of piety, ſince thoſe, that 
2 ne Rey, will not be admitted there. And 
e Ruſſians could not take a better way, 


chan that of not ſneaking, to avoid the having 


their rites and perſons underyalued ; fo for a 
Chriſtian not 8 at th e e 
practices, ſeems opefulleſt way to 
them and him from being ſcorned, pecally 
with thoſe, who having themſelves no quality 
berier than conſulenys eh wh gore 
And ſure it were a very unlikely way, to keep 
others from deſpi the cuſtoms of the hea- 
venly Feruſalem, for him, that belongs to it, to 
pear aſhamed of them himſelf. Nor have 
pious perſons cauſe to be out of countenance, 


at the ſingularity even of a Rely virtuous de- 


7 5 
both e- 


92 Of ſpirits, is ſure more conſiderab] 


the pronounced before God, 


vs, and the © 
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y that be toith ar art 
mor, FT 6 rhe.” Ard tha 
bot bal f_ theſe illuminated, happy, 


15 envy his happineſs 
mile from Chriſt will m 
Re de Kruft duke of Bard ten ; 
the ſentence of abſolution, and 1 ſo 
atigels, and men, 
will not only recompenſe him for the world's 
diſ-eſtcem, but ſnew, that he did not deſerve it. 


REFLECTION VL 


T is ſo uncommon a thing to ſee tulips laſt 
till roſes come to he blown, that the ſeeing 
in this grow Ke clo wet 
ſerves my notice, fo methinks t ſhould fi 
GAIT un) ire yigen on it. 
aps it may not be an imp 
ee ae 
of flowers, to the diſ f 
obſerved, betwixt 


for tulips, whilſt they are freth, do indeed by 
the luſtre, and vividneſz, of their colours, more 
delight the eye than roſes; but then they do 
not alone quickly fade, but as foon +4 2 
have loſt that freſhneſs, and foo conven 
ſolely endeared them, egenerate on 
things not only hows: Brgy wi, diſtaſteful; 
whereas roſes, beſides the moderate beauty 
they diſcloſe to the eye, (which is fuffcien: 
to pleaſe, though not to charm it) do not 
keep their colour longer than tulips, 
but when that decays, retain a perfumed 
odour, and divers ufeful qualities, and virtues, 
that ſurvive the ſpring, and recommend them 
all the year. Thus thoſe unadviſed young la- 
dies, that becauſe nature has given them beau- 
ty enough, deſpiſe all other qualities, and 
even that regular diet, which is ordinarily re- 
quiſite to make beauty it ſelf laſting, not bay 
are wont to decay betimes, but as ſoon as they 
have loſt that Youthful freſhneſs, that alone 
endeared them, quickly paſs from being ob- 
jects of wonder, arid Tove, to be ſo of pity, it 
not. of ſcorn ; whereas thofe, that wete as fol- 
licicous to enrich their minds, as to adorh — 
aces, 


of the Meditation.) 
ax 07 4. | 


| plain of himfelf, that all the to 


75 
but (like thoſe plants of nee; 
growing ſo near the 


aſſed over 
oral, that, not 
re, are conſtantly co- 


they vered with water, as well as fometimes diſor- 


REFLECTION VI. 
(Taken out of the 2* book of the ® martyrdom 
of Theodera, and turned into an Occaſional 


pon the iof « branch of coral ang P 
Dl MACS, collection 7 curigſties. 


HE preſent and future condition of a 


Chriſtian, eſpecially of a martyr, is not 
ill repreſented by what we take notice of in co- 
tal; for whilſt that ſhrub yet lives, and re- 
mains faſtened to its native earth or foil, it 
grows in an obſcute region of the world, and 
is perpetually furrounded, and over-flown, by 
the brackiſh and unpleaſant waters of the ſea, 
and oftentimes ſed to the i agita- 
tions of its waves. Beſides, the ſubſtance of 
this plant (as choſe that ſhould know inform 
us) is but ſoft and tender under water, and its 
colour but ſad and unlively: nor is it, like the 
tulip or the roſe-buſh, adorned with any plea- 
fant verdure, and much leſs does it flouriſh 
with gaudy colours. And whilſt it remains 
under water, the excellency of it does ſo little 
diſcloſe it ſelf, r ROE it TIE 
ſuſpecting or dreamin ve any thing o 
par under their feet; and by the fiſhes, in 
whoſe region, or rather clement it grows, it 
= pſſc by wholly unregarded: but when this 

ed coral cotnes to be torn off from its 
root, and plucked out of his foil, and fo is 


killed in the capacity of a plant, it then ex- 


changes the dark and unquiet place it was con- 
fined to, for a more elevated and lightſome 
region; and inſtead of ſharing the fate of 
common ſhrubs and flowers, firſt to degene- 
rate into fading colours and offenſive ſmells, 
and then to periſh, either by rottenneſs or fire, 
our coral, by the violence offered to it, acquires 
a delightful redneſs, together with a ſolidi 


and a durableneſs, that makes it a thing ſo 


lovely and immortal, that it ſerves for an orna- 
ment for the cabinets of the curious ; and 
what ſtupid fiſhes do not at all regard, thoſe 
nobler creatures, men, do fo highly prize, 
that oftentimes it finds place even among the 
rarities of princes. | 

Tuvus, a true Chriſtian, whilſt he is yet 
confined to the region of the animal life, lives 
oftentimes in an obſcure and low condition, 
and far from that proſperous ſtare, wherein the 
world's favourites are wont to flouriſh : he is al- 


ſociety of 


dered by ſtorms) the calamities, that do, as it 
were, overwhelm him, are never altogether 
removed, even in the intervals of thoſe art; 2 

ut 


x ſtuous firs, which increaſe his diftreffes : 


when the violence of ſickneſs, or the fury of a 
perſecutor ſhall have taken away his life, he 


muſt be then rranflated into a higher and hap- 


ier region, afflictions and diſtreſſes will be all 

ft behind. And when the ſenſual idolizers 
of their bodies ſhall be condemned to have 
1 ere as 1 0 3 5 ny 
as as their guilty conſciences, his 
will obtain new "64 glorious qualities like thar 
of his redeemer, and his foul ſhall find no leſs 
happy a transfiguration ; the mortal 


be ſtuallomed up 


t will , 
life, that perfection, which is ,, 
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Cor. v. 


but in part, ſhall be done away. And theſe newly re denrdi. 


acquired excellencies of the whole man will 
never after vaniſh or decay. And he, that lived 
unregarded by the ſtupid inhabitants of the 
earth, rte welcomed into the bleſt 
tal ſpirits; and, what is infinite- 

ly more, be graciouſly welcomed and dignified 
y the Son of God himſelf. Men ſhould not 
by a Chriſtian's preſent ſtare, take 

their meaſures of his future fate, but rather 
ſhould remember, that he, who ſaid of ſuch; 


They ſhall be mine in the day when I make up my Rll fl. 


r treaſures, is one, whoſe eſtimate of per- 17. 


and conditions we may ſafely rely upon, * Segu//a/- 


ſince he is able to make any of them infallibly 
ſuch as he pleaſes to pronounce them, and con- 
ſequently we may look upon the conſtant Chri- 
ſtiat's differing, condition, with his eyes, that 


ſaid, We are now the ſons of God, and it does 2 Ich. iii 


(not indeed) yet appear what we ſhall be, but we 2. 


know, that when be ſhall appear, we ſhall be 
like HIM; who would be like himſelf alone, 
did not his goodneſs vouchſafe to exalt thoſe 
that love him, to a likeneſs, which makes them 
very unlike the gloriouſeſt things we here ad- 


mire, by incomparably tranſcending them, 


-REFLECTION VII. 
Upon the fight of the effetts of a burning-2/aſs. 


T is a fault incident to many good men, to 
be too much indiſpoſed to entertain the 
recepts of virtue, as ſuch excellent things de- 
erve, in caſe, thoſe, that teach them, do not 
practiſe them. There are too many, that do 
not think themſelves obliged to take even the 
wholeſomeſt advice from thoſe, whom they ſce 
more careful to give it others, than to follow 
it themſelves. And ſome of them are ſo nice, 
that they will ſcarce read a book of devotion, 
unleſs it come, like that St. Fob eat in the A. 
pocalypſe, from the hand of an angel. But for 
my part, though T hope I both value and * 
ire 


+» 2 


ſire religious n 
ry beckees, yet I think it.w 


Scripture and ro 9 
Mal Os the the perſonal, fault of men 


n from Fre that their nature 5 
hem for. The ng vac of the, golpel. im: 

ing 1ts e.news; it 
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For I ark not wore, truth, 2 2 is an intel 
lectual, thing, ſhould... loſe its ture, by any 


ral viciouſneſs in the propoſer. W, 
re is ſomething extraordinary in the, caſe of, 
ſcab, who awoke from his wine, and immedi- 
ately propheſied, and yet the event verified 
predictions. . Our Saviour inſtructing his dif 
ciples about the Scribes and Phariſces, who, 
ſat in Meſes's chair, at the ſame time com- 
mands them to conform to when 
he forbids them to imitate their example. The 
wiſe · men did not the leſs find Chriſt at Berble- 
bem, though the prieſts and Phariſpes ſent chem 
without accompanying them thither. 
the Aſſyrian general was cured of his . 
by following the Prophet's preſcription Fort: 
veyed him that Gebazi,. . his un 
worthy carriage in that buſin — 
(if I may ſo ſpeak) that foul into. him-. 
ſelf and his poſterity. I will ore conſider 
ſermons more than preachers: for as in a burn- 
ing · glaſs, though the ſun- beams do but illu- 
ſtrate, noe heat, it in their paſſage, they may 
yet, by its aſſiſtance, kindle ſubjects, + are 
V diſpoſed to receive their action: ſo thoſe 
truths and notions of a learned preacher, 
which do but enlighten him, may inflame his 


hearers, and kindle in their hearts the love of . 


God. And as if a perfume be ſet on fire by 
the beams projected throu ny. burning-glaſs 
. — they do not ſo much as warm in their 
) the ſcent is no leſs odoriferous and 
„than if it had been produced by an 
Erich burning coal. So neither is that de- 
votion, which is kindled by the eloquence of an 
indevout preacher, any whit the Jeſs acceptable 
to God for their not being themſelves fected 
with the zeal they beget in others. And what 
the book of Kings relates of Eliſba's bones, 
contains a far greater miracle in the hiſtorical, 
than in the allegorical ſenſe, in which it is no 
ſuch wonder to ſee a man raiſed ares bs 
cn prophet. 


REFLECTION IX. 
Upon the finding a horſe foo, in the bigh-way. 


HE common people " this country 
have a tradition, it is a lucky thing 
to find a horſe-ſhoe. And th 


h it was to 


make my ſelf 1 with this conceit of 
the ſuperſtitious v 1 I ſtooped to take this 
up; yet now I rve in it a circumſtance, 


that may, for aught I know, ſomewhat juſti- 
og tradition, For I take notice, that 


h horſe-ſhoes are by travelling worn out, 
they had a ſenſe of their own condition, 


Oecasionar. RapLecn — 


Sed, 


2 theſes 2 them, make them 
120 DEW Whereas, though the 


dert doe f have taken 5 


E weil the accoun Velling, it has 
bern eaten up 1 wy it as well 
one, but does nat give 


the luſtre it hb 5 receiyed from that. 
met with many, who, very unmindful, that 
e, who was July fiyked the. wiſeman, whoſe 
inſel it was, what ever our hand finds to 

ze ould do it with. all bur might, &c. 

pill it the main buſineſs of their life mere- 
y, to lengthen it, that are far more ſolicitous 
live . tharl well, and wbuld not under- 
95 hee ＋ or endure the leaſt hard- 


dee good, but ra- 
— * 00 hund 7 


pportunities of ſetv- 
ing God, or obligt . than an enter - 
tamment, or an 


a en and all this 
under the of N their — 
and complying with the dictates of ſelf- 
ſervation. © Bo 1 hive en obſerved tbo; 
that even theſe jolly people, that ſeldom have a 
ſerious chought, but how to avoid ſerious i 
ployments, may, by makitig their whole liſes 
a ſacceſſion of divertiſements, or rather a con- 
ſtant diverſion from the true end of them, 
make their lives indeed thereby uſeleſs, but not 
at all immortal. And truly, fevers, pleuriſies, 
and other acute diſcaſes, that are home-bred:; 
beſides thoſe N fatal ones, that are 
caught jon, and a multitude of ca- 
ſualries, do Wo ſo many before they reach 
old age, in compariſon of thoſe, that the dili- 
gence, and induſtry, im ſed by. religion, or 
curioſity, 1 7 that I think ſo great a fear 
of uſing the for the inteteſts of the ſoul, 
and of him to whom we owe both, does ve 
little become his "diſciples, who ſaid, that it 
was his meat 10 do the will of God that "ſent bim, 
and to accompliſh his work, 
thirſting, and ſweating, and undreſſing, would 3+ 
to an ingenious man be but juſt recompenſed 
by the bare pleaſures of eating, and drinkin 
and ſleeping : to confine an honeſt and =, o 
tive perſon from thoſe, which he looks upon as 
the almoſt only manly PIUS, the exer- 
ciſe of virtue, and the purſuit of knowledge, by 
telling him, that ſuch a forbearance may pro- 
tract his life, is to promiſe a thing upon a con- 
dition, that deſtroys the end and uſe of it; and 
he will look upon it, as if you ſhould offer him 
a horſe, provided he will not ride him, or a 
perſpective-· glaſs, upon condition he ſhall not 
draw it out, for fear the air ſhould, as it ſome- 
times does, impair the glaſſes. A heaven-born 
ſoul would ſcarce think it worth while to ſtay 
here below, if its work muſt be, not to emplo 
the body, but to tend it. Thoſe, that are pl 
unreaſonably afraid to ſpend their ſpirits, are 
in ſome regards leſs excuſable than miſers them- 
ſelves ; for though both hoard up things, that 
cannot be better injoyed, than by being parted, 
with, the chief uſes for which they were in- 
truſted with them; yet in this, thoſe I blame 
are more cenſurable, than the covetous them- 
ſelves, ſince theſe, by their n . can 

avoid ſpending their money, the others, 


by 


4 attrition wo 


The trouble of John i. 


by their lazineſs, cannot avoid the confump- 
tion of their time. I know a man may be pro- 
digal of himſelf; as well as his eſtate ; and that 
both thoſe proſuſions are faults, and therefore 
fit to be denlined. But if I could not ſhun 
both the extremes, certainly, ſince we all 
muſt die, and the queſti 


ion is not, whether 
or no we will live for ever, (for the moſt, that 
can be hoped for, is not to be privileged 
from death, but only to be longer reprie ved) 
but whether we will rather endeavour to lead 
a liſe, mean, and table, a few more 
days, or a glorious life, for a ſomewhat leſs 
number of them? I ſhould rather chuſe to ſpend 
my life quickly, than uſcleſsly z for he, that lays 
out himſelf for eternity, if he loſe any portion 
of his time upon that account, is the ſooner 
put into poſſeſſion of an inexhauſtible ſtock 
of it ; whereas thoſe, who, that they may live 
long, meanly forgo the ends of living, and 
ſeek, by lazineſs, to protract an inſignificant 
ſtay on earth, would, ſhould they reach their 
aim, add rather to their years than to their 
"REFLECTION X. 

the ſhop of an uply painter rarely well ſtored 
N of very bandſome ladies. 


Gznor1o, LIV DAMox, EvseB1vs. 


Genor. T TIERE is adeceitful ſhopof beauty, 
| where many, that come but to 
wonder, meet with love, -and even when they 
buy not what they like, PL OT for 
it; the ſhop being ſo well furniſhed, that beau- 
ty ſeems here to have aſſumed all the variety of 
features, and complexions, ſhe can be dreſſed 
in, and ſo exquiſitely to have fitted all ga- 
zers with | proportionate and attractive objedts, 
nothing but an abſolute incapability of 
love is here able to protect them from that 

on, which, not to reſent among ſo many 
inſpiring wonders, were one. If in theſe faces, 
the originals equal the: tranſcripts; If art have 
not flattered nature, and attempted more to in- 
ſtruct than'imitate her; and if the painter have 
not elected, rather to have his pieces liked, than 
like, here ate apologies for love, that can pro- 
cure it, not only pardons, but proſelytes. I 
muſt (in that caſe) add, that there are more 
ſuns than one, whoſe brightneſs, even by re- 
fllection, can dazzle; here are princeſſes more 
illuſtrious for the blood, that lightens in their 
cheeks, than for that, which runs in their veins, 


Eus k B. I fear, Genorio, that you are fo 
tranſported with your text, that you will quite 
forget (if ever you intended ĩt) to make à ho- 
mily upon it : for you talk at ſuch a rate, as if 
you were about to joſe; to the pictures of la- 
dies, the liberty, your friend Mr. Boyle would 
be thought to have ever defended againſt their 
originals, and fancied, that it might add to 
the other reſemblances you ſo admire betwixt 
them, if both of them were made enemies to 
ſeriouſneſs. 5 

Vor. II. 


Sec 6. Occnsronart ReriLECTIONS. 


and who, like victorious monarchs, can con- 
quer at a diſtance, and captivate by proxy. 


Y 
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Lip. I preſume, Genorio will willingly al- | 
low me to ſerve him at this turn; for whe- 
ther or no he meant us aà reflection, ſome 
Charms or other he has met with in theſe pictures, 
ſeem to have ſo arreſted his thoughts, as well 
as his looks, that we ſhall not have them haſti- 
ly delivered from ſo pleaſing a captivity ; and 
knowledge I alone, of us three, have of the 
drawer, of . theſe pictures, ſupplies. me with a 
circumſtance, without which, I ſhould not, when 
Euſebius is by, offer at an occaſional medita- 
tion. But upon this advantage, I ſhall venture 
to tell you, that the thing I was conſidering, 
was, that though the limner have drawn ſome 
pieces, as handſome as lovers think, or wiſh 
their miſtreſſes, and ſome (as they tell me) fo 
like, that an actual confrontation of the artiſt's 
works, and nature's, would ſcarce diſtinguiſh 
them, - (ſince the former would appear to dif- 
fer from the later, but in that filence, which 
the later's admiration, to ſee themſelves ſo per- 
fectly repreſented, would impoſe) yet is the 
painter himſelf ſo deformed a creature, that he 
might draw a lovelier face even than any here, 
by drawing one perfectly unlike his own, A- 
las ! this diſcloſes the difference there may be 
betwixt the being able to write fine characters 
of virtue, and the poſſeſſing of it. How ri- 
diculous ſhould I eſteem this limner, if with all 


this uglineſs, he ſhould eſteem himſelf hand- 


ſome, becauſe his pencil can draw faces that 
are ſo! As abſurd were it for us, to grow proud 
of our devout compoſures, and fancy piety ours, 
becauſe; our diſcourſes can poſſibly inamour o- 
thers of it. The devil ſometimes does unmo- 
leſtedly ſuffer us to write well, if he can but 
perſuade us we need do no more, and that 
good pens may diſpenſe us from good actions. 

ur -wars againſt vices are oftentimes 
lik; e againſt the neighbouring na- 
sols not out of hatred, but glory, not to ex- 
tirpate, but to conquer them, and manifeſt to 
the world the ſufficiency of our parts, by a vic- 
tory, after which we often treat the vanquiſh- 
ed enemy with greater courteſy, than thoſe, 
whoſe quarrel we undertook. Diſcourſes a- 
gainſt vices may be as well indited by vanity, 
as by zeal, and meant to expreſs wit, not per- 
ſuade piety. And if (as it chanceth but too 
frequently) we grow proud of them, we do, 
like witches turning exorciſts, only comply 
with Satan to caſt out the devil. 

Evuszs. To ſecond your pious reflection, 
Lindamor, with ſome thoughts ſuitable to my 
profeſſion, I will add, that in the caſe you pur, Judg. vii 
it happens to us as it once did to Gideon, who, 24, %;, © 
of the ſpoils of God and [/aeÞs conquered ene- 26, &c: 
mies, madean idol, which proved, in the end, 
his, and_his-houſe's ſnare. It was a moſt in- 
ſtructive check, and divine admonition, that 
our Saviour gave his Apoſtles, when, in the 
account they. brought him of their embaſly, 
they joyfully related their excerciſed power, of 
diſpoficſiing devils ; notwithftanding (anſwered 
Chriſt) in this rejoice not, that ſpirits are ſub- 
jet to you, but rather rejoice, that your names 
are written in heaven. In effect, though Judas 
were one of the perſons, inveſted with this mi- 
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Vat v. 19. commandments, that ſhall be called great in the 
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much piety's votary, as ad 


Luke vi. 
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1 Cor. ix. 


| 
raculous power of caſting devils cut of others, 
yet we read, that Satan afterwards exzered inte 
Judas, and that it. had been goad for bim that 
be. had never been born. And though, as Solo- 
mon tell us, he that winneth ſouls, is wiſe, yet 
it is he only, that ſhall. do, as well as teach, the 


kingdom of heaven. And the judge himſelf in- 
forming us, that, at the world's laſt day, many 
will plead their having in bis name not only pro- 
pbeſied ar preached, but caſt out devils, and 


ſhall yet be diſclaimed by him, ſufficiently in- 


timatrs, that it is as poſſible, as unavailable, 
to do many wonderful u orts (for religion) and 
to be workers of miguity. The true Chriſtian 
ſhould, Lindamor, be willing to impart any 
uſeful diſcoveries, that God ſhall to vouch- 
ſafe him; but he will ever conſider the takingeſt 
notions he can frame of virtue, more as engage 
ments to it, than arguments of it: and ſince 
there is not any thing, in which charity ought 
more to begin at home, than in devour inſtruc- 
tions, he will endeavour to make himſelf as 
; to imitate 
thoſe truly wiſemen, that, as informed thoſe 
of of the ſtar ſeen in the 
did themſelves follow it, till it brought 

them unto Chriſt; to entitle himſelf to that of 
out Saviour, 4 goed man out of the good treaſure 
of his heart, brings forth good things: and (fi- 


nally) to talle his celebrations of virtue from 
his ience, not bis fancy; as nurſes firſt 
feed elves, to nouriſh their ſucking in- 


fants, to whom they give no meat, which they 
have not in their own breaſts firſt digeſted into 
milk, leſt (like the that toiled to 
build the ark to fave Naab from the deluge, 
themſelves periſhed in,) when be bas preached to 
others, be himſelf ſhould prove a caſt-away. 


| A continuation of the diſcourſe. 
ED ting genclemen, it is a | y 


ing to be able to convert t 
meaneſt things to the nobleſt uſes, and make 
whatever one pleaſes ſubſervient to piety, by 
ſkilfully imploying even ſlight and unpromiſing 
occaſions, to repreſent her, with the advan- 
tages of a varied and ſurprizing dreſs, whereby 
you may procure that virtue lovers, your 
felves friends: for her votaries are ſo ingenuous 
and diſintereſted in their amours, that they have 
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be perſons ſo inflamed with heavenly 


n Pell a: kindnefs for their rivals,' as their 
miſtreſs * W AY SAS 5 + 49 
Lund. I will not deny, but that there 
"nigh. od 
their devotion is able, like the laſt fire, that is 


Pious thoug ; 8 
„ higher, and higher, without the 
aſſiſtance of other incentives, than What their 
es them as it is obſerved, 


own fervency procur 

that when the fire has ſeized upon a town, 
2 ſpark: ſoever it have been * 

if che flame come to be very great, though 
the air be very calm, 4 ſelf will pro⸗ 
duce a wind, that without the help of bellows 
ſhall ſtrongly blow it, and make it blaze the 
more, and aſpire towards heaven. But, Ge- 
#orio, whenever (for I anſwer but for my ſelf) 
Iſhall meet with any ſuch happy contemplators, 
I ſhall have the juſtice: to be one of their admi- 
rers, without — * vanity to pretend to 
err r. AO i" 

EuszE B. I, for my tell 
Genorio, that though . — de divers = 
ritable perſons, . belides your ſelf, that by the 
expreſſions it becomes me to uſe. in ſome of my 
meditations, and other compoſures of the like 
nature, may da. to fancy that I am my ſelf 
as devout as I endeavour to make my readers, 
yet you muſt not imagine — — like 
| has no 


one of thoſe writin other thoughts 
than religious, or at leaſt moral ones; for tho 
may be the uctions, not of a conſtant 


frame of mind, but of occaſional fits of devo- 
tion: and you may read a greater number of 
ſuch reflections in an hour than, perhaps, I have 
made in a month, not to fay ina year. And 
I muſt ingenuouſly confeſs to that I think 
it more eaſy to make ten good ſermons than to 
practiſe one, and to declaim againſt all ſins 
than to relinquiſh any: there goes much leſs 
ſelf-denial to conform to the of Cicero, 
than to thoſe of Chriſt ; I find it ſo much 
leſs difficult to excite other men's paſſions, than 


you 

among my compoſures, as. 
expreſſions of what I aim at, rather than of what 
I practiſe. . | 1 


At Actount of a very odd. monſtrous Calf; 


tbe Philoſophical Tranſactions, No 1. p- 10. Anno 1665. 


| = 18 

'Y n6ble"perſoti 

lately communicated to the Royal Society 
an account of a very odd monſtrous birth, pfo- 
duced at Limmington in Hampſhire, where a 
butcher, having cauſed a cow 
the year before) to be covered, that ſhe fight 
the ſooner be fatted, killed her when fat, and 
opening the womb, which he found heavy to 
admiration, ſaw in it a calf, which had begun 
to have hair, whoſe hinder legs had no joints, 
and whoſe t was, Cerberus-like, tfiple, 
to each ſide of His mouth one, and one i the 


Ir. Biylt] was A 


ich caſt her calf ſtone, 


midſt: Between the 8 ind the hinder- 
legs was a great ſtone, on which the calf rid: 
the ſternum, or that part of the breaſt, where 
the ribs „N alſo perfect ſtone; and the 

on Which it rid, weighed twenty 
and a half: the outſide of the ſtone was of 


ken off, it appeared a perfect free ſtone. 


The ſtone, according to the letter of Mr. David 


Thomas, Who ſent this account to Mr. Boyle, 
is with Doctor Haugbteyn of Sall bur, to whom 
he alſo referfed for further information. 


+» . 


* 


An Obſervation imparted to the noble My. Boyle, by Mr. David Tho- 


# 


mas, roleebing ſome particulars further conſide 
2 Printed firft in the Philoſophical Tranſactions, 


mentioned a 


PON' the firiftett inquiry, 1 find by one, 
chat ſaw the monſtrous calf and ſtone, 

in four hours after it was cut out of the 
_ cow's 7 that the breaſt of the calf was not 
ſtony (as I wrote) but that the ſkin of the 
breaſt and between the legs of the neck (which 
parts lay on the ſmaller end of the ſtone) was 
very much thicker, than on any other part ; 
nd this the feet of the calf were ſo parted, as 
to be like the claws of a dog. The ſtone 


* 
* 


rable in the Monſter, 


1 have ſince ſeen; it is bigger at one end 
than the other; of no plain ſuperficies, but full 


of little cavities, The ſtone, When bfoken, is 


full of ſinall pebble ſtones of an oval figure: 


its colour is grey like free-ſtone, but intermixt 
with veins of yellow and black. A part of it I 
have begged of Dr Haugbteyn for you, which I 
have ſent to Oxford, whither a more exact ac- 


count will be conveyed by the ſame perſon. 
VET | 


printed firſt in 


nds _ 
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1 colour, but ſome ſmall parts being 
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nd EXAMEN 


of Mr, 1 O B E K. Doctrine about. COLD. . 


Whereunto is annexed an Account of. Freezing, broug ght e the 
Roxy A SOCIETY, by the learned Dr. & MERRET, a Fellow. of it 


rare wth ay PPEN IX contdining 
[54d — 75 anne ip the precedent Hiſtory of GOLD, £2 5 


g ſome promiſcuous Experiments = 


condom, ſod amen, ng ant ſat. 2 — 


ec oral 4 We Publither 


GREAT progreſs having been made 


at the preßt in the ſecond Alen of the 


Hiſtory of Cold, before the author was 
acquainted with it, he did not think fit to make 
any alteration of the' former edition, but left 
it to come forth this year, juſt as it was printed 
ſeventeen years ago, vi. in the year 1665. 

Fox the ſame reaſon, the author declined 
making any alteration in the introductory pre- 
face; whoſe prolixity ſeemed very excuſable, 
becauſe it was not barely a preface to the par- 
ticular book, whereunto it was prefixed, but (as 
the title was deſigned to intimate) contained 
diyers coſiderations introductory to the Hiſtory 
of Cold in general, and ſuperadded dives ex- 
periments and obſervations to thoſe, that were 
delivered in the hiſtory itſelf, 

Tus author thinks he may juſtly hope, that 
equitable readers will not look upon the ther- 
mometrical diſcourſes, that are premifed to the 
Hiſtory of Cold, as unfit to appear again with 


it; though ſome of the particulars, that are 


there delivered as paradoxal, are now acknow- 
ledged for truths by moſt of the Virtuoſi; and 
others, that are propoſed as new. obſervations 
and practices, are, at preſent, come into com- 
mon uſe mon the curious. For he ancient 


. 


to the Reader. ih 


+ 4 2 4 


date of theſe Akoacks will eaſily make i ap- 
pear, that the things they mainly conſiſted of, 
were then a ng And he hopes it will not 
diſparage them among the equitable readers, 
that many have ſince thought fit to embrace 
the opinions, and make uſe of the practices, 
there propoſed. 

Bur it will be now expected, "that ſome- 
what ſhould be ſaid about the following Ap- 
pendix, wherein the author is very ſenſible, 
that he ſtands more in need of the reader's 
equity and favour, For, not being ſollicited 
to make a ſecond edition, (after men's curio- 
ſity and the fire of London had diſperſed or 
deſtroyed the firſt) till want of leifure made 
him unwilling, and want_of health almoſt un- 
able, to reviſe and proſecute that work; he 
threw aſide the particulars he intended to add 
among other looſe papers, where for many 
years they lay neglected, and probably there 
were divers of them loſt : ſo that when the 
ſtationer and ſeveral other perſons were preſ- 
ling to have a new edition of the former Hi- 
Hor) of Cold, and gave the author notice, that 
a good part of it was already printed off, and 
waited tor ſome additions, that they earneſtly. 


deſired, he had much ado to retrieve any con- 
ſtderable 


ſiderable number of notes ; moſt of which too 
being occaſianally written, when he could not 
get one enemplar to collate them with, (the 
ſtationer himfelf having not ſo much as one 
book left) it Was almoſt neceſſary, that many 
of them ſhould be ſo written, as to be caſily 
and ſmoothly joined to the titles of the for- 
merly publiſhed hiſtory. So that the author 
(who at that time was much indiſſ 


of looſe memoirs into ſome order, deſired a 
learned friend to take upon him the trouble of 
doing it for him : yet it was not poſſible, for 
all that ingenious 
to give a good method and ſmooth gynnexion 
to ſo confuſed an heap of particulars : all that 
the pop the attempt permitted him to 
do, being to refer the particulars, as near as 
might be, to the reſpective titles they ſeemed 
molt to belong to. 13-03 2143] 153 V3} 25490 
I Ir remains, that the reader be told, whence 
following Appendix deck cod ors few of 
wing Append: conſiſt : ſome few 
them have' — drawn. out of printed books, 
becauſe cold (in itſelf, a ſubject barren enough) 
has been left ſo uncultivated by elaſſick au- 
thors, that, aceording to our judicious Veru- 
lam's advice, it was not thought fit to caſt 
away any credibly - related matter of fact, that 
might add to the hiſtory of it. But the greater 
number by far of the following particulars was 
taken from the relations of navigators and 
travellers, whom the author had the curioſity 
to conſult about the phænomena of cold, they 
had met with. And for the better gaining of 
ſuch informations, he became an adventurer in 
that, which is commonly called the Company of 
Hudſon's, Bay; to which thoſe that are from 
time to time ſent from London, do, either in 
their voyages  thither and back again, or in 
their ſtay in that frozen country, not unfre- 
quently meet with conſiderable, though unwel- 
come effects of cold. But two perſons there are 
above the reſt, from whoſe anſwers the author 
drew the conſiderableſt part of the following 
Appendix. One was an ingenious Engliſh phy- 
ſician, dead many years ſince, that was archia- 
ter to the then Ruſſian emperor ; for whom 
our author having furniſhed this phyſician with 
ſome pleaſing, and yet effectual, chymical me- 
dicines, that were very well liked, and nobly 
rewarded by the Czar, the author deſired, as his 
recompenſe, to have ſome obſervations about 
cold (whereof he ſent a liſt) made in Ruſſia, and 
cipecially at the city of Moſcow, where the phy- 
ſician, attending his maſter, reſided. The 
anſwers to Mr. Boyle's queries were, by miſ- 
fortune, not ſent by themſelves, but in ſeveral 
letters intermingled with ſo many other paſſa- 
ges, relating to the Ruſſian monarch's govern- 
ment, religion, &c. that to put them in the 
writer's own words (which was thought the 
faireſt and ſureſt way to prevent miſtakes) ſome 
of them muſt be diſmembered from the context, 
and ſo muſt appear as torn and incoherent rags, 
and conſequently to the great diſadvantage 
of the papers they are made parts of. The 
other principal informations to be met with in 
* e the author received in divers 
0 L. II. | 


courſe with him. This luſty 
poled) have 
ing neither health nor Jeiſure to put this chaos 


perſon's: care and diligence, 


their proper heads, ſome 
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conferences he procured with an ancient ſea: 
captain, who was looked upon as the greateſt 
navigator into the Northern ſeas, that has been 
known ; upon which account his majeſty him - 
ſelf hadl the curioſity to ſend; for him, and dif. 
old man 
made above thirty ſeveral voyages into the fri- 
id zone ; and being then (as he ſtill is, if he 
yet alive} in the ſervice of the company of 
Hudſoms Bey, was, upon that account, the 
more willing, and the more free, to make 
anſwer to the author's queſtions, even when it 
required the diſcovery of his moſt ſecret obſer- 
vations; And, that this preface may hot be 
altogether uſcleſs to the deſign of the hiſtory 
it belongs ta, I ſhall add, on this occaſion, 
that the author having been viſited by the prin- 
cipal perſon, that ventured to winter in Hud ſon's 
Bay (where the ingenious captain James, often 
mentioned in the - foregoing hiſtory, found ic 
almoſt, if not quite, as rigbrouſly cold, as the 
Hollanders found Nova Zembla) he was parti- 
cularly inquiſitive to learn of this perſon, how 
he was able to ſupport the extreme rigours of 
the cold all the winter long: to which inquiry 
the navigator anſwered, that the cold was ſcarce 
ſufferable the firſt _ year he ſettled there ; but 
that aftewards they had found an expedienc to 


make their wintering not only tolerable, bur 


comfortable enough. And being preſſed to 
name this expedient, he ingenuouſly confeſſed 


it to be this; that they dug ſo deep into the 


earth, where they thought fit to erect their win- 
tering-houſe, that about one half of their man- 
ſion, and that part, wherein they dwelt them- 
ſelves, was built under ground; by which means 
the cold air could not laterally pierce into it, 
ſo that they ſlept warm enough, and in the 
day-time could keep themſelves from exceſſive 
an Fn a long as they continued in that ſubter- 
ranean part of their houſe. 4 
Tux following papers having been ſent away 
to the preſs, without being reviewed by the 


author after the particulars, that com 
Appendix, were ranged in the order now 
appear in; when afterwards he received them 


all at once as they now ſtand printed, he found 
(not without being troubled at it) that to com- 
ply with the deſign of referring particulars to 
paſſages in this new 
model of them had loſt their dependencies, or 
the connexions they had in the papers whence 
they were taken. As for inſtance, the governour 
of Smolenſco, upon the borders of Poland and 
Ruffia, though not here called by his own name, 
is mentioned as a perſon formerly nominated ; 
which might well be done in the papers, whence 
this particular was extracted, becauſe he had 
in them, before that, been quoted by the name 
of Lieutenant-General Drummond. Nor is this, 
(it is feared) the only paſſage, wherein the al- 
moſt neceſſary diſlocation of particulars, that 
before had a manifeſt connexion, may need the 
reader's pardon, which is therefore begged by 
the author; who yet hopes, that theſe paſſages 
will not be found numerous, and that an at- 
tentive reader will, by circumſtances, eaſily 


enough diſcern what things are his own, and 


thoſe comparatively few, that might have been 
BB More 
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incoqvenience was/ net eſpied, till 
it-was $00 late to prevent it. 3 ni Wren her: 


comcident, as to 
ges of the book it is 
— — 


wee e 
ters is the thing, that is to be 

ed: beſides chat in pers or 
the: relations of the hiſtory . 
dix agree, they will mutpally confirm 

ther, (h ich in matters, whereof few trials or 
abſervations are yet extant, is a thing of no 
{mall moment 5) and thoſe circumſtances, that - 


engage the curious to make 
heedful and 
Tux author had dren wes paper, that 


might have enriched the n eee if 
the conſuſion, that was amoog his 


manuſcripts, by a ſudden fire, that obliged him 


veryſhaſtily to remove them after, midaight, 
had not * 8 
elſewhere of, as prejudicial 
to him in reference to other tracts cas) e . 
ſpect of a appendix, — 

not encou reſs for a ſecond edi - 


ics, en 
to the firſt by divers learned men, not 

home but abroad: where Monſieur Du Hamel, 
famous for many curious and elaborate pieces, 
in one of his learned nw 


rafter of the foregoing hiſtory": $ on. Sod 


2 


riore inciderim in librum de . 
ab illuftri & dactiſimo viro D. e, fa 
quo . ee à philoſophis pen? 
— diligenter & erudite -A. ut vin 
| —_— —— Du Hamel 
Corp. 1 AF. Cap; de F 6 ' And fince kim an 
ingenious e vlick, (that in a cold 
chmate has written, though not copiouſly, yet 
learnediy and tx prof 0, Ao 0, coll {ſpeaks thus 


n hiſtory: FI Ne 


TY OS. oO S 1 


in the following'Ap- 
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eruditum (having ſpoken before of the chief 
authors, that have written about cad) clauda. 
Dominus Boyle, delicium & ornamentum' noſtri 
temporis, cui jam uumc mmm noftram artentio- 
an bor — Dpuum . Non enim allam ob 
cau ſum hoc loco ultimo rum ampleBBendum nobis 
} quam ut 'velati'p er compendium, liberi- 
2 — > 4,9 wi 


3 17 not 
to grate on — repetition of 


— pr (which in many things differ 
from thoſe of the Peripatus, the Academia, and 


the Stoa too) in have already paſ- 
ſed the teſt of the 52 na, and 


alſo beyond the ſeas.” For though, as an in- 
-wnrter 
is to 


=p be gre oth gue of a þ little 


to the gale of a private 

's fancy, yet it is conſiderable, when the 

— plows Men old quarters” The univerſal 
approbation, which the labours of our author 
have met with, requires an high veneration for, 
and medullary ſearch into, his writings. It 


was the ſaying of an ancient rhetor, in refe- 


rence to oratory, Ile ſe RO profeciſſe ſciat, 
cui Cicero . valde z which may be ap- 
plied with as much — to Mr. Beyle, whoſe 


= lucubrations about the ſubjects he 
to ventilate and diſcuſs, are the top of 


one form below the 220 may count it no 
2 to learn of him, whoſe diſquiſi- 
tions have been fo re to the learned 


world. 


I 
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An ADVERTISEMENT. 


HAT" the reader may not wonder to 
ogue cited in the 


= find the following dial 

Rory of Cold, whereunto nevertheleſs it is 
ſubjoined ; he is to be informed, that ¶ſection 
about Antiperiſſ aſit was really both written and 
tranſcribed before any part of that hiſtory was 
ſent to the . Bur finding, that the ac- 
ceſſion of 1 new particulars had ſo much ſwelled 


it, that it was Galle 2 * (as I firſt deſigned 
t 


it ſhould) for one of 


itles of the 5 — iftory 
of Cold, I judged 
om the reſt, upon the ſcore of its bulk, and 
yet annex it to them upon the account of thoſe 
, hiſtorical paſſages in it, that belong to 


the fame ſubject, that is handled in thoſe ſec- 


tions. The reader will * find, that the 


it convenient to ſever it 


tract conſiſts of two parts, whereof the firſt 
(which to allow the more freedom of inquiry 
and diſcourſe, written in the way of * 6a 
contains an Examen of Antiperiſta out 
3 to queſtion it abſolutely and inde- 

itely, but rather, as it is wont to be taught 
and proved, And this dialogue, for reaſons, 
that it too little concerns the reader to know, 
and would take up too much time to tell him, 
both begins as a continuation of fome former 
diſcourſe, and ſomewhere mentions the author, 
as a third or abſent perſon. And to make it 
the more like to other dialogues, the quota- 
tions are not made with the author's punctual- 
neſs in the reſt of this book, but yet with his 


_ uſual „ nor hath his introducing 


3 men 
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gain by de- 

| pendix, an e bent he was deſirous to inſert; and 
New Thermome- that, when the froft began, Which was late in 


2 ws latter an 
citation * Doctrine of Aujiperyta- 
, followed. with -a ſhort wm , Ms 
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and more become manifeſt, 


which it will more 


with what ory and care this excellent perſon 


philoſophy 3 with what exactneſs 
ement therein 3 and how 
that nothing may ſlide 
that may prove 
theories hercafter 
haps to be deduced from thence. | 


17 or ys oe Or ck before th 
is denly going for Afric ore the 
— 4 GT and not taking 


care to leave all the firſt copy, the author 
| found, (beſides ſeveral blanks, that he filled 
up out of his memory, or by repeating the 
experiments, they belo to) one or two, 
where he was not able to repair the copiſt's 
omiſſions : and beſides unexpeRedly met with 
very many paſſages ſo miſcrably handled, that 
by putting him to the trouble of writing al- 
moſt a new book, whep part of this was al- 
ready in the preſs, it much retarded the pub- 
lication of that, which pow comes forth. 


It was 
the cauſe of cold. | 


Hobbes's. Pachrine, touching Cold. From all 


the ſeaſon, the coldneſd did within a while ar- 
riye at that degree, that by its operation upon 
the moiſtened it long pur a ſtop to the 
roceedings of the preſs. But the author, that 
might neither be quite defeated of his aim, 
nor djſappoint the curious of their ex tio 
did in 25 firſt or ae e of 92 1 f. 
which was about the end of the year 1664, 


ny t the Royal Society with divers copies of 
the #28 


of Cold, though the book were not 

then quite printed off. And theſe books being 
ſo near finiſhed, that of twenty-one ſections, 
whereof the Hiſtory of Cold conſiſts, the preſs 
had den reached to abyyt the 19th, and I 
had the 20th in my hands to ſupply it, when 
> weather ſhould permit; the 4x i hoped, 
that by ſeaſonably communicating ſo much of 
his intended treatife to ſo many of the Vir- 
tuoſi, that were N to make uſe of it, 
he had pretty well provided againſt the preju- 
dice, he might 1 5 accrue da Fe 
ſlowneſs of the preſs, and therefore allowed 
himſelf to ſubjoin to the hiſtory, the diſcourſe 
of Antiperiſtaſis, and the Examen of Mr. 
Hobbes's doctrine “, as belonging to the ſame 
ſubject. And finding the frofty weather to con- 
tinue later than was expected, (which had he 


ſh; foreſeen, before his hiſtory was printed off, it 
would have given him opportunity of enlarge - 


ments) he hopes the publication may not be 
yet top late for diligent readers, to make ſome 
uſe of the ſeaſon for examining his experiments, 
or trying ſome of the new ones, thoſe may ſug- 
geſt. And therefore for the quicker difpatch 
of the book, he purpoſely omits, and reſerves 
for another occaſion, beſides the >, na. that he 
hath not yet given me, ſome that I have already 
in my hands. And it is, I preſume, for the 
ſame reaſon, that he forbears to publiſh, what 
he long ſince writ about the origin of fortps 
and qualities, in a ſmall tract, which he had 
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Fg 5 an account c 

15 i . — fit to, Write of, {cold 
For what reaſons. I have treated of it after 
Hh manner 16 he met with in 1 mob, 


C 


ko ſatisfy the firſt" of theſe zeries, T 
wot ſexyeral of cheſe b eh 33 


Ap firſt, that the ſubſect I have ch 
vey noble, and i tant; for ſince - 1 
ſo, general an inter: in the productions of na- 


* 


ture's. phznomena, that (motion excepted, of 


which it is a kind) there is ſcarce an thi 
in nature, whole efficacy is is ſo great,” and 
41 557 it ſeems not hkely, that its antago 


G 


niſt, cold, ſhould be a deſpica 
8200 cold, pos 2 EN ale ally. Ana em- 


by turns, Ie the two. grand inſtru- 

1 by which nature- performs ſo many of 
her operations here below, that our great Ve- 
rulam did not ſpeak inconſiderately, when k 
ber fe nd heat the right hand of nature, od col 

r in our temperate 

IOW not to jg boon 
5 werbe that in more northern regi- 
onh they are oftentimes ſtypendous, the nature 
8 f that qua lity ip, needs be very well worth 
our, kerne if it were but for the power 
has to moderate and check the operations of 
2 upon which account alone, if there were 
vo other, it may be looked upon as {onſi- 
derable a quality, Me even leſſer diſcoveries 
about it may th be acceptable and prove 
uſeful. 

Ix the next FM I ſhall repreſent, that not- 
withſtanding cold's being ſo important a ſubject, 
it has hitherto been almoſt totally ected. 
For I remember not, that any of the Claſſick 

authors, I am acquainted with, have ſaid any 
18851 of it, that is conſiderable. They do in- 
deed, generally treat of it, as one of the four 
firſt qualities. But that, which they are wont 
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at tay too much about ir, but not” enviigh. 


even among other writers bf bodies of Wo 
a of che doctrine of meteors ĩt ſelf, 
reader Will find, how little of true and 
tinent has been tontribtited to the enſüing ite 
% oft u. And though among the vulgar, and 
e writers, . Work t their traditions without 
examining thetn, 1 fad ſorne few particulars 
delivered touching cold'z yet fome of them 
art ſo untrue, and others ſo uncertain, = 
they | have flirdiſhed me with little elſe, than 
the neceſſity of queſtionitig, or of x ep 
them: ſo that when I Sdered theſe 
things, T could not but take notice, that yer 
little hath Hitherto been ſaid of cold, by 
ſchoolmen, and other writers, (chat 1 have yet 
met with) who have profeſſedly, (though but 
perfunRori] th and, as it Lere ind dene y) treat- 
5 of it. yet inſtead of thinking it a diſ- 
couragement, t ſo many learned men, to 
whom that « ality could not but be obvious, 
and to whom it was as familiar as to me, had 
in ſo many ages ſaid little or nothing of it to 
the purpoſe ; 1 found this very thing an invita- 
tion to my attempt, that I might in ſome mea- 
ſure re 2 1 5 the omiſſions of mankind's curioſi 
a ſubject fo confiderable, and fo dif- 
File by tryi rein what I could do toward found- 
hiſtory of « alley, which has been 
. ſo neglected, as if all men judged it 
either unworthy" of being cultivated, or unca- 
pable to be improved. | 
AnoTHER inducement to me was, that ha- 
„ Pair or ſeven years ago written ſome tracts 
ugh I have not ſince had op ef to 
bub them) in order to the Hiſtory of Heat 
and Flame ; it ſeemed the more proper for me 
to treat of the contrary quality, Cold; ſince, ac- 
cording to the known rule, confronted oppo- 
ſites give themſelves a mutual illuſtration. And 
another inducement of almoſt the ſame nature 
was afforded me by remembering, that where- 
as cold, in its * degrees, is wont to be 
communicated 
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communicated to us by the air, (whenceſoever 
the air has it) and I have on ſeveral occaſions 
been obliged to treat of divers properties of the 
air, as of its weight and ſpring (in my Phyfico- 


Mechanical Treatiſe) of the ſeveral ſtrengths of 


that ſpring, in proportion to the degrees of the 
air s 2 the riments of which, 
reduced into tables, were firſt publiſhed (and 
for aught I yet know made) by us, (in the de- 


fence of that book againſt Franciſcus Linus, - 


chapter the fifth of that treatiſe). and of divers 
other qualities of the air in ſeveral paſſſages of 
our other writings, which it were now ſuperflu- 
ous tg take notice of; all this made it appear 
convenient enough, that among other attributes 
of the air, which we either have had, or expect 
to have occaſion to treat of, ſo eminent and 
diffuſed a one as its coldneſs ſhi6uld not be 
untouched by the ſame pen. 
Bur though neither any, nor all theſe: in- 
ducements had been ſufficient to engage me 
to'draw together, and recruit my obſervations 
concerning cold, there was another, that could 
not miſs of prevailing, the command of the 
Royal Society, impoſed off me in ſuch a way, 
that I thought, it would leſs miſbecome me to 
obey it unſkilfully, than not at all. Eſpecially 
ſince from ſo illuſtrious a company (where I 


% 


have the happineſs not to be hared) I may in. 


my endeavours to obey and ſerve them, hope to 
find my failings both pardoned, and made oc- 
caſions of diſcovering the truths, I aimed at. 


II. After this account of the motives, that in- 
duced me to reſolve to draw together the notes 
I had on ſeveral occaſions ſet down, about the 
phznomena of cold, it may be now expected, 
that I render ſome reaſon, why I have thus di- 

eſted them, and why I have not written the 
following treatiſe in a more accurate way. 

Firſt, then I readily acknowledge, that the 
method is not exact. Nay, that it is leſs fo 
than the ſcheme of heads of inquiry, that I 
drew up, to give my ſelf a general proſpect of 
the ſubject I was to handle. But when I had 
conſidered, how comprehenſive a theme I had 
pitched upon, and how much more comprehen- 
live, future diſcoveries and hints might make it, 
I thought it altogether unadviſeable for me, 
that had no more time, nor no more opportu- 
nity than I had, when I begun to compile the 
following hiſtory, to engage my ſelf to a method, 
according to which I was not perhaps able to 
treat of any one of the principal parts of the de- 
ſigned hiſtory. And yet, on the other ſide, being 
unwilling to huddle my experiments confuſedly 
together, I thought it an expedient, that might 
in great part decline both thoſe inconveniencies, 
to draw up a company of comprehenſive titles, 
under which might commodiouſly be ranged 
moſt of the particulars I had obſerved, reſerv- 
ing thoſe few, that were not ſo eaſily referrible 
to any of thoſe, to be thrown at laſt into a 
ſection by themſelves. And this I the rather 
did, becauſe I would not, by a confinement to 
a ſtrict method, diſcourage others from conti- 
nuing the hiſtory, by adding new titles to thoſe 
— I have treated of, as well as by in- 
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ſerting other experiments or obſervations in any 
of them. 

Fr ar the ſections or titles are very unequal, 
will not, I preſume, be much blamed by 
them, that conſider, that my deſign being to ſer 
down matters of fact, not write a complete and 
regular treatiſe, the length of each ſeftio1 was 
to be determined, not by its proportion to that 
which went before it, or followed after it, but 
by the number and condition of the particulars, 
that were to compoſe it. And I thought it 
much more pardonable, that any of the ſections 
ſhould be diſproportionately ſhort, than leng- 
thened either by untruths or by impertinencies. 

- SOME of the accounts will probably to ſome 
readers appear too prolix ; and I could very ea- 
fily, as well as willingly, have prevented that 

jection, if I had not more — the ſcope 
of the book, than the eaſe or reputation of the 
writer. But my deſign being, not only to gra- 
tify ſome readers, but to aſſiſt others to proſe- 
cute the work I had begun, as the experiments 
are moſt of them new, and many of them tried 
by methods hitherto unpraftiſcd ; I conceived 


my ſelf obliged to ſer down ſomewhat circum- 


ſtantially, not only the events, but the manner 
of my trials, that I might at once, both the 
better ſatisfy the ſcrupulous, and be aſſiſtant to 
thoſe, that would examine or repeat ſuch expe- 
riments, and alſo gratify thoſe, who are plea- 
ſed to think, that a ſome what aſſiduous converſa- 
tion with nature may have given me ſome lit- 
tle faculty in deviſing experiments, and the ways 
of making them, above thoſe, that have been 
converſant only with books and notions. And 
in ſome of the following trials I was the more 
induced'to ſet down all the principal circum- 
ſtances, becauſe that being not to be made, but 
by the help of glaſſes ſkilfully ſhaped, and her- 
metically ſealed, and other inſtruments and opera- 
tions, That require more tools, and more of ma- 
nual dexterity, than every ingenious man is maſ- 
ter of; it is very likely, that moſt readers will not 
be able, or perhaps willing, to reiterate ſuch 
trials, and therefore will be glad to find them ſo 
delivered, as that they may without too much 
danger acquieſce in them, as being made with 
diligence as well as faithſulneſs. The latter of 


which qualities will, I preſume, be allowed me, 


as well upon the account of the plain and ſimple 
way, wherein matters of facts are delivered in the 
following book, as upon the ſcore of the teſ- 
timonies, that even adverſaries, as well as 
others, have thought fit to give to the hiſtori- 
cal part of my former treatiſes. And (to in- 
timate that on this occaſion) this ſtrict fidelity 
to truth I ſcruple not to own, though perhaps 
it may be attended with an inconvenience in 
point of reputation, that writers of leſs vera- 
city are expoſed to. For I have found by ex- 
perience, that ſome men, who probably would 
not mention the experiments of moſt others, 


without vouching their authors, for fear of 


loſing their own credit, in caſe the thing related 


ſhould not prove true, have, without taking 


the leaſt notice of me, made uſe of ſuch expe- 


riments of mine, as I have ſtrong motives to 


think they never made nor ſaw, only becauſe 
Ooo 


they 
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complained of more than once, by 


ſome readers ſen 
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they had been related by one, after whom they 
thought they might without a hazard of th 


credit deliver any matter of fact. And the li- 
berty, that ſome have allowed themſelves in a- 
dopring my communications (fuch as they are) 


to have been publickly 
ons, that 
are meer ſtrangers to me. But h I had 
not the probability, which the notice, that 
begins to be taken of it, ſeems to give me, of 
having ſome juſtice done me; yet veracity is a 


1s notorious 


quality, that does, I think, ſo well become a my 


Chriſtian and a writer of natural hiſtory, that 
I had much rather undergo any diſadvantage, 
I may be ſubject to for it, than decline the 


pu of it. But to return to the following 
hiſtory. 7 F 

I Conrzss the prolixity of ſome paſſages of 
our hiſtory is increaſed by the ions, ex- 


cuſes, and ſuſpicions, that are made uſe of in 
them; but 1 confeſs too, that if this way of 
writing be a fault, it was not always cauſed by 
inadvertency. For as to what is faid to con- 
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Ir it be objected, chat hotwithſtanding ſome 
things are ſet down prolix ly, yet other pe- 


riments, that might p y be referred to 
ſome of the titles 1 are wholly omit- 
ted; I anſwer, that this were indeed a fault in 


one, that ſhould pretend to write full and ac- 
curate diſcourſes; of the ſuhjects propoſed in 
his titles, but not in me; who do not at all 
pretend to ſay, under each head, all that may be 
| referred to it, (for that may pro- 
ably be a great deal more, than is yet come to 
knowledge) but only thoſe particulars, that 
N 
| upon c 4 * Per- 
haps, ſome amends may be made for theſe. 
omiſſions, by my having frequently enough 
men | ents, : that, ro- 
only deſi 
perfecting them. 


Or 


of many ages has ſhewn us, that hitherto, not 
only men do not 


| to have made any 
ſtore of trials concerning cold, but ſeem not to 
have ſo much as deſigned it. And therefore 


nect the parts of our hiſtory together, or ex. it ſeemed not unreaſonable to preſume, that it 


cuſe the not pr 


oſecuting of this or that par- would prove an affance to the 


generality of 


ticular trial, the heedful reader may oftentimes readers, if probable and practicable experi- 


perceive, that they contain in them, though not 
perhaps conſpicuouſly, either cautions, or adver- 
tiſements, or hints, not impertinent to my main 
ſcope, and improveable by an attentive peruſer. 
And as for the ſuſpicions and ſcruples, to 
which now and then I may ſeem to have too 
long indulged, I had two or three inducements 
to invite me to what I did. For the mention 
of conjectures, that every reader was not ſo 
likely to light upon, might more conduce, than 
at firſt one would think, to the main deſign of 
my book, which was to begin, and promote 
the natural hiſtory of cold; ſince theſe ſuſpi- 
cions about the cauſes and ſcruples about other 
things, relating to our experiments, 
bably produce, not only new reaſonings and 
inquiries, but new trials, to clear the difficulties, 
and determine the doubts, Beſides, I thought 
It not amiſs to t ſuch occaſions to make 
„that to make indubitable 
inferences even from certain experiments is not 


near ſo eaſy a work, as many are pleaſed to 


imagine. And whereas I was not without in- 


ducements to think, that ſome critical and ſa- ap 


gacious readers will not only excuſe my ha- 
ving taken notice of ſo many ſcruples, but wiſh 
I had moved more on ſome occaſions, and pro- 
poſed ſome in certain caſes, where I have not 
mentioned any, I thought it might invite fuch 
jealous readers, to think, that I foreſaw divers 
little difficulties and ſcruples, that might be 
moved in ſeveral caſes, where I have not ex- 
preſly taken notice of them, either becauſe I 
judged them eaſy enough to be anſwered 
without my help, or becauſe the things 
themſelves were not conſiderable enough to 
deſerve a long or ſollicitous diſcourſe to clear 


them, eſpecially from a writer, that being of- 


ten tired himſelf in examining ſuch niceties, 


was afraid he ſhould too much tire the ge- by 


nerality of his readers, if he ſhould too fre- 
quently inſiſt upon them. e 


may pro- 


ments were p to them. And ſince it 
is the i ment of the ſubject that I aim at, 
by whomſoever it may happen to be improved, 
I thought it but reaſonable to uſe my endea- 
vour, that thoſe experiments, which for want 
of opportunity I myſelf could not try, might 
be tried by others, who may be befriended by 
more favourable circumſtances. Nor is that 
great. ornament and guide of philoſophical 
hiſtorians of nature, the Lord Verulam himſelf, 
aſhamed to ſabſtitute, ' on I know not how 
many occaſions, his fiat experimentum; that 
is, a precept or a wiſh to have an experiment 
made, inſtead of an account of the experiment 
made already. And yet in this mention of 
things, I could wiſh to have tried, I have been 
far more ſparing than every reader will take 
notice of. For judged it not diſcreet to men- 
tion all the experiments I had thought upon, 
or even already ſet down in ſeveral catalogues, 
leſt they ſhould appear extravagant to thoſe, 
that are ee with the ſeveral notions, 
and trials, and contrivances, which made them 
pear to me not irrational, and which yet it 
would have been tedious, and not worth while 
to have particularly mentioned. 

Bur that in what we have newly (and a 
little before) had occaſion to ſay of our ways 
of making experiments, our meaning may not 
be miſconſtrued, we muſt here advertiſe the 
reader, that though, in many of the following - 
experiments, the contrivances will not, per- 
Chance, be diſliked, yet, in many others, they 
are far enough from being fuch, as might have 
been propoſed by one, that had wanted no ac- 
commodations fit for ſuch a work as ours. But 
I was reduced to make many of thoſe expe- 
riments in a village; and whilſt I was writing 
them, was obliged to make frequent removes, 
which means I ſeldom had the liberty to 


make my trials after ſuch a manner, as I could 
conttive them, if I could have inſtruments and 


other 


= 


the implements neceſſary to 


, 
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other afliſtance to my wiſh, For ſometimes I 
wanted conveniently-ſhaped 2 ſometimes 
cal them up with; 
ſometimes ſuch ingredients, as I needed to work 
on; oftentimes froſty weather, for the freezi 
of bodies to be expoſed to the open air, an 
not ſeldom ice and ſnow for artificial congela- 
tions 3 ſometimes weathet-glaſſes, eſpecially 
ſealed ones, .two of which being unluckily bro- 
ken after one another, kept me from being 
able to make divers conſiderable experiments; 
ſometimes tender ſcales, and ſometimes other 
mechanical inſtruments of ſeveral ſorts, and 
more than ſometimes (for it happened very 
frequently) I wanted time ſo to proſecute and 
finith the experiments, as to ſatisfy myſelf a- 
bout divers circumſtances, which, though poſ- 
ſibly few. readers will take netice to be want- 
ing, I would gladly have obſerved, if I had 
not been hindered, not only by the haſte I 
was often fain to make for fear of loſing a froſt, 
but the importunities both of other avocations, 
and even of the diſtraction given me by the 
multitude of experiments, which haſte made 
me proſecute at once. And indeed, as in divers 
others of the treatiſes, I have occaſionally writ- 
ten, ſo particularly in a great part of this Hiſtory 
ef Cold, my writing in places, where I wanted 
tuch mechanical accommodations, as I could 
have wiſhed for, and deviſed, has reduced me 
oftentimes both to leave experiments untried, 


that would have much illuſtrated my ſubject, 


or cleared the difficulties of it, and contrive 
teveral of thoſe I mention, not after the beſt 
manner that might be, but after the beſt man- 
ner, that was practicable by the accommoda- 
tions I was then able to procure ; ſo that it 
need not be wondered at, or blamed, if in 
ſome paſſages of theſe papers, experiments to 
the ſelf-ſame purpoſe are more accurately tried, 
or by more expedient ways at one time than 
another, For as a phyſician, if he come to 
practiſe in the country, where apothecaries 
{hops are bur ill furniſhed, both as to the num- 
ber and as to the quality of the drugs, mult 
accommodate his practice to the ſcant ma- 
teria medica, of which alone he has the com- 
mand: ſo when 1 write of experimental mat- 
ters, in places where I cannot have workmen, 
nor inſtruments fit for my turn, I muſt be con- 
tent to vary my experiments accordingly, and 
ſuit them to the accommodations I am con- 
fined to; which, though it be an unwelcome 
condition, is made the leſs ſo to me, by a 
hope, that the equitable readers will think it 
to be all, that a man is bound to do in ſuch 
caſes, to procure the beſt aſſiſtances he can, 
and manage thoſe, he is able to procure, to 
the beſt advantage. 

AND this I rather take notice of on this oc- 
caſion, that ingenious men might not be too 
much diſcouraged by imagining, that, becauſe 
they live in the country, or upon other ſcores, 
cannot furniſh themſelves with the beſt inſtru- 
ments and accommodations, nor enjoy the aſ- 
ſiſtance of the ſkilfulleſt artificers ; they are 
either unqualified for the making of experi- 
ments and obſervations, or ſuperſeded from it. 
For though, in ſome caſes, where the meaſures 


3 


ſpeaking of. 


of things muſt be nicely determined, and prin- 


Eipally- in obſervations, whereon either theo- 


rems or hypotheſes about the proportions of 
things are to be grounded, very good inſtru- 


ments are exceeding uſeful, and ſometimes ne- 
ceſſary; yet there are thouſands of particulars, 


whoſe knowledge may be inſtructive to thoſe, 
that are or would be Naturaliſts, where no 
ſuch nicety is requiſite, and where the meaſur- 
ing things by ounces and inches will ſerve 
the turn, without determining them to lines, 
and grains. And even in caſes, where exact 
obſervations ate (to ſome purpoſes) requiſite, 
thoſe, that are not ſo, may be oftentimes very 


uſeful, by affording hints, by which others 


may be excited and aſſiſted to make thoſe more 
accurate trials. And here let me take notice, 
ee ap 8 * is not therefore to be 

piſed, if it be proper enough to the parti- 
cular uſe, to which it is applied, „ 
more mechanical head or hand may propoſe or 
make another, that is more artificially con- 
trived, or more neat and portable, or that will 
alſo perform other things, than that we are 
For there is a vaſt multitude of 
phyſical phænomena, wherein mathematical 
exactneſs is not neceſſary, and obſervations a- 
bout theſe may be well enough made by di- 
vers other ways, than by the moſt artificial, 
that can be deviſed. As though a fine watch 
may have theſe advantages, that it is a neater 
thing, and more portable than an ordinary 
clock ; that it may be improved by the addi- 
tion of an alarum, and that it may alſo, per- 
haps, ſhew the day of the month, the age of 
the moon, the tides, and divers other things, 
of which the clock ſhews not any ; yet an or- 
dinary clock may ſerve to meafure an hour by, 
as well as this finer engine ; and ſa maya 
ſun-dial, and many other inſtruments on divers 


occaſions ; though in other caſes, and other 


regards, they be far leſs commodious, than 
either a watch or clock, Beſides, that in ma- 
ny caſes a ſkilful Naturaliſt will, by a variety 
and collation of * ny make the ſame 
diſcoveries, and perform the ſame things, for 
which others be wont to be beholden to in- 
ſtruments, and perhaps do many things without 
them, that have never been done with them. 
And ſince neceſſity is proverhially allowed to 
be the mother of inventions, even in tradeſ- 
men, and yulgar heads, why ſhould we doubt, 
but that the rich and inventive intelle& of a 
philoſopher may, in caſes of neceſſity, turn 
itſelf, and contrive the things it can diſ- 
poſe of, into ſo many differing forms, that it 
will often make its own ſagacity and induſtry 
ſupply the want of exact tools and inſtruments ? 
And theſe conſiderations, that tend to keep in- 
genious men from deſpondency, I therefore 
think fit to inculcate, becauſe the common- 
wealth of learning would lofe too many uſeful 
obſervations and experiments, and the hiſtory 
of nature would make too flow a progreſs, if 
it were preſumed, that none but geometers and 
mechanicians ſhould employ themſelves about 

writing any part of that hiſtory, 
Bur to return to thoſe trials of our own, 
that occaſioned this (as I hope, ſeaſonable) 
-- © © vigreſſion, 
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- weather-glaſs : and as 
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digreſion 1 was about to add, tat as the 
acknowledgment I was making, that ſome of 


the trials were, for want of accommodations. 


leſs artificial than 1 could have deſigned or 
wiſhed them, touches not all, nor haply the 
greateſt part of the following experiments ; ſo 
it need not te from the reader's reliance 
on thoſe, which it does concern. For though 
ſome of them might have been more artificially 


rformed to the manner, yet they could not 
ave been more faithfully regiſt as to the 
events. Which though I dare promiſe myſelf, 


that moſt readers will be induced- to believe, 
upon the conſiderations hot long ſince inti- 
mated ; yet I think it requiſite to give this 
intimation on this occaſion, becauſe, 


rature of the air turned into wind, by being 
blown out of the ſame pair of bellows; For 
having taken two hermetically-ſealed weather- 
glaſſes furniſhed with highly rectified ſpirit of 


wine, and purpoſely made for my experiments 
by a perſon eminently dexterous in making 


ſuch inſtruments, and having likewiſe provided 
a large pair of bellows, I found, that by blow- 
ing twenty: blaſts at a time on the ball of one of 
them, though the pipe were not only ſlender, 
but of an unuſual length, amounting to about 
thirty inches, yet the liquor did not ſenſibly 
ſubſide any more than riſe. And in the other 
— whoſe pipe was leſs long, but 
whoſe ball was purpoſely made far greater to be 


the fitter for ſhort and nice iments, we 


though I have (in the two eſſays of the Cuſuc? + found more tha pnce, and (that as well in the 


ceſsfulneſs of Experiments) largely manifeſted 
to what contingencies divers experiments are 
liable, yet I have found very few, whole e. 
vents are ſo ſubject to be varied, by light and 


not eaſily heeded circumſtances, as ſeveral ex- 


periments concerning cold ; where oftentimes 


the degree of that quality, or the time during 
which it continues applied, or the manner of 


application, or the thickneſs,” ſhape and bulk, 
Sc. of the veſſels, that contained the matter ex- 
poſed to it, may have a far r influence on 
the ſucceſs, than thoſe, that have not tried, can 
eaſily imagine. And it increaſes the difficulty, 
that theſe experiments of ours being (very few 
excepted) the only, that are yet made publick 
concerning cold; we cannot fo eaſily, as in 
other caſes, free ourſelves from the doubts, 
that may be ſuggeſted by different events, by 
comparing together ſeveral experiments of the 
ſame kind ; though to obviate this inconve- 
nience, as far I may, I have divers times in 
caſes, where the experiments ſeemed like to be 
thought ſtrange, or to be diſtruſted, ſet down 


| ſeveral trials of the ſame thing, that — 


naturally ſupport and confirm one ano 

Or thoſe contingent experiments about cold, 
I was newly ſpeaking of, the reader may meet 
with an eminent example in the 21ſt title, 
where mention is ade of the differing effects 


of air blown out of a pair of bellows m_ a 

r the ſuſpicion I there 
conclude with, (though I yet doubt, whether 
it will reach all the caſes incident to that expe- 
riment) I have ſince been confirmed in it, by 
finding, that by purpoſely varying the temper 
of the bellows themſelves, I could divers times 
conſiderably vary the operations, which the 
winds, blown out of them in their differing 
ſtates, had upon the liquor in the weather- 
glaſs*. Of this I expect to have an oppor- 
tunity of ſaying more, and therefore ſhall at 
preſent add but this one N which may 
tufficiencly juſtify me for having ſaid, that 
weather-glaſſes and our ſenſories may give 
very differing informations about the tempe- 


Another remarkable inſtance of the veriable ſucceſs of the experi 
ment of the learned Dr. Merrer's, about the congativg of oil of vitriol. For 
ender 


veſſels of differing fizes and ſhapes, and even in 
the air in froſty nights, that were extraordinarily ſharp, 
would make the experiment ſucceed ; notwithſtandi tha 
that the learned doctor by the help of the air alone (> 
* à true con 


cold air, as in a Moſe room) that the wind, that 
was blown in divers blaſts. out of the bellows 
againſt the lower part of the inſtrument, did 
not only make the ſpirit of wine ſubſide, but 
did make it manifeſtly, though but very little, 
aſcend, And it is not neceſſary, for the mak - 
ing good of what I taught, that ſuch trials 
ſhould always ſucceed juſt as theſe did, ſince 
It may ſuffice to prove what I pretended, that 
a good ſealed weather-glaſs did divers times 
diſcover the wind to be rather warm, than 
cold, when upon trial (then purpoſely made) it 
felt not only manifeſtly, bur conſiderably cold, 
both to a by-ſtander's hand, and to my own 
hand and 15 though my hand, that was 
blown upon, were immediately before more 
than ordinarily cold. | i 
Ap J ſhall here add, that judging it fit to 
make further trial with an — weather- 
glaſs, I made one, that was in ſome regards 
128 to thoſe mentioned in the ſecond pre- 
iminary diſcourſe, by making the bubble large, 
and the cylindrical pipe fo proportioned to it, 
that inſtead of a drop of water, a pillar 
an inch long of that liquor was kept ſuſpended, 
and played as well conſpicuouſly as nimbly up 
and down” in the pipe: and having faſtened 
this inſtrument in an erected poſture, with the 
ſpherical part uppermoſt, to the inſide of a 
window, by blowing upon the ball with the 
bellows above-mentioned, which had lain ſome 
hours not very far from the chi -corner, 
(but without ſeeming to be ſenſibly warmed by 
the neighbourhood of the fire) a very few blaſts 
made the ſuſpended water haſtily ſubſide, (and 
thereby witneſs the expanſion, and ſo the 
warmth of the included air ;) and upon my 
ceaſing to blow, the ſame water would re-aſcend 
in the pipe, and that, though I ſtood near it 
to- watch it, (which ſhews, that the former 
depreſſion was not cauſed by the approach of 
my warm body) and this I did more than once 
both alone and before witneſs, notwithſtanding 


that the air blown at the fame time our of the 


- 


iments of cold I have ma wich in an experi- 
I expoſed that liquor in ſmall 


ſame bellows upon our hahd and face _ 


glaſs pipes, ſcaled but at one end, yet neither the cold of 
nor, which is more, our frigori 
t we tried it with ſeveral parcels of oil of vitriol. And yet, 
r he uſes not our frigorifick mixture) did bring that liquor, ei- 
gelation, or a coagulated ſubſtance, that looked juſt like ice, both ſome eminent Virtuoſi, an4 I 


mixture of ice and falr, 


my ſelf, who had the curioſity to examine it, can bear him wicneſs, 


cool enough. But fearing to inſiſt any longer 
in this matter in a Preface, I think it now un- 
ſcaſonable to-add, that as ſome contingent ex- 


others may, ye ſucceed oftener than is 
expected : ad I have ſometimes obſerved in the 
figures, that appear in the ice made of ſome li- 
quors, that abound with volatile, urinous, or 
with certain other ſalts. But to ſay a word in 


ways uniform; as. a magnetick needle, though 


both declines ſometimes eaſtward, and ſfome- 
times weſtward, and varies that declination un- 
certainly as to us, does nevertheleſs fo far re- 
ſpect the North, as in ſpite of its variations to 
be an excellent guide to navigators; ſo there 
are contingent iments, whoſe events, 
h they ſometimes vary, are ſe very 
exorbitant, but for the moſt part are regular 
enough to afford philoſophers very uſeful in- 
formations and directions. | 

Ir it be demanded, why in the 15th, 18th, 
and 19th ſections I have inſerted ſo many quo- 
tations out of ſeveral authors, and how that 
agrees with what I have ſaid, not far from the 
begin ning of this Preface, of the uncultivated- 
neſs of the ſubje&t I have adventured on; I an- 
ſwer, that what I have done croſſes not what 1 
have ſaid. For my complaint was, that there 
has been very little, eſpecially of any moment, 
delivered concerning cold, by claſſick authors; 
and that even other learned writers, who have 
had occafion to ſay ſomething purpoſely of 
cold, have handled it exceedingly jejunely: but 
this hinders mot, but that if a man will take 
the pains to ſeek out, and inquire of travellers, 
and has the curioſity. to conſult na- 
vigations, he may, among a multitude of other 
things, that have nothing to do with cold, meet 
with ſome few, that concern that ſubject: and 


can no more property be faid to have written 
En of cold, than of botanicks, or zoo- 
ogy, or meteors, or civil philoſophy, becauſe 
in the ſame journal they mention a great froſt, 
or a great ſnow, as chancing to happen on ſuch 
a day, with as little particular deſign, as they 
mention a ſtorm, or a whale, or a bear, or 
the manners of an Indian e. This conſi- 
deration being premiſed, it will not be difficult 
to return an anſwer to the former part of the 
queſtion lately propoſed. For the unfreq 

of my quotations in moſt of the ſections of the 
following hiſtory will, I preſume, ſufficiently 
perſuade the reader, that I would not needleſly 
employ ſo many of them in the three ſections, 
that are named in the quotation. But the wri- 
ters of phyſicks being, for aught I know, ſilent 
as to the particulars I have tranſcribed out of 


as I could not my ſelf make in this temperate 
climate; I muſt either make uſe of other men's 
teſtimonies, or leave ſome of the remarkableſt 
phenomena of cold unmentioned. And they, 
that ſhall try, how much pains it will coſt them, 
to range among books, which many of them 
contain little but melancholy accounts of ſtorms 
= — and ice, and bears, and foxes, 
or, II. | 


ments in ſubſequent trials may fail oftener, 


general of experiments, whole ſucceſs is not al- 
it do not always preciſely a the poles,- but 


yet the authors, that deliver ſuch particulars,” 


other writers, and the obſervations being ſuch, 
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to cull out here and there a paſſage fit to make 
a part of ſuch a collection, as they may here 
meet with, will poſſibly rather thank, than 
blame me, for having, to gratify my readers, 
given my ſelf ſo laborious and unpleaſant an 
entertainment. And I was the rather con- 
tent to enlarge a little on the forementioned oc- 
calions, not becauſe I was unwilling to be 
engaged more than once in ſo troubleſome an 


employment, but (and that chiefly) becauſe 


molt of the particulars, I have collected out 
of navigators, are afforded me by the voyages 

our own. countrymen, who having written 
only in Engliſh an account of what their re- 
lations contain of moſt . material concerning 
cold, will probably be welcome, as well as 
pew, to the curious of other countries, who 


* cannot underſtand their books; divers of which 


having been long out of print, are ſo hard. to be 
procured, even here in England, that I doubt 
not, but theſe extracts of them will be accept- 
able, even to divers of the virtuoſi of our 
own nation z. eſpecially I have been care- 
ful to alledge moſt of the teſtimonies in the 
writer's own words, though they are not al- 
ways the beſt, . wherein the things he delivers 


might be expreſſed. . And this courſe I the ra- 


ther: took, that I might do what I think very 
uſeful to be done by all writers of natural hi- 
ſtory, who would do well to diſtinguiſh more 
carefully, than hitherto many have done, be- 
twixt the matters of fact, they deliver as upon 
their own knowledge, and thoſe, which they 
have but upon truſt from others. I know it 
would be more acceptable to moſt readers, if 1 
were leſs punctual and ſcrupulous in my quo- 
tations; it being by many accounted a more 
genteel and maſterly way of writing, to cite o- 
thers but ſeldom, and then to name only the 
authors, or mention what they ſay in the words 
of him, that cites, not theirs, that are cited. 
And there are ſome writers of ſuch known dili- 
and veracity, as to be ſafely truſted, and 

ome caſes, wherein I do not diſlike, but com- 

ply with this cuſtom, (after having firſt conſult- 
ed my author to be maſter of his true and ge- 
nuine ſenſe ;) but in matters hiſtorical, and 
whereon philoſophical and important truths are 
to be built, I ſhould think my ſelf beholden to 
a writer, for ſetting them down in ſuch a way, 
as that I may ſatisfy my ſelf, that the teſtimony 
is faithfully reported. In order to which, ic 
will be ſometimes very uſeful to. be enabled to 
repair to the original witneſs, and, if need be, 
ſurvey there the context of the alledged paſ- 
ſage. For I muſt here advertiſe the reader, 
that in matters of any moment, it is not from 
every writer, that I dare truſt the quotations 


he makes of the paſſages of other authors, in 


his own words, not theirs : for upon compar- 
ing very many quotations, I have found, that 
oftentimes there 1s no. ſuch thing, as is pretend- 
ed to be really met with in the place referred to; 
and even when neither the book, nor chapter, 
nor page are miſquoted, I have too frequently 
found, that the alledgers of teſtimonies do ei- 
ther, through inadvertency, miſapprehend, or 
miſrecite the ſenſe of the author they quote, or 
out - of. deſign make him ſpeak that, which 
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wich their o] purpaſe, 


N peakin of, i the Jy 
18th, 19th. ſeftions,. 1 2 82 ada, — 


having in the beginni 


with there. And 1 ſcarce. doubt, but he will 
excuſe ſuch „if we conſider, that as. 1 
could not omit them, without leaving out ſome 
of the eminenteſt phenomena of cold, ſo.be- 
ing unable to examine them hete in Zngland, 
all I could do was, to report them faithfully, 
and mention only ſuch, as were either affirmed 
by eye · witneſſes (as the moſt I have inſerted, 
are) or, at leaſt recommended by. credible 
teſtimony, whereof we ſhall ſay more by and 
by. ; to which ſort of narratives I know not 
whether 1 may refer that, which (yet for its 
ſtrangeneſs deſerve a. tranſient. mention, ) 
came a- While ſince to my cars, of an Engliſh- 
man, who related to an eminent virtuoſo of 
our acqaintantance, that a Dutch maſter. of a 
ſhip, returning from the northern countries, 
very ſolemnly affirmed, being therein ſeconded 
eee 
duce his jou , euvouring to 
ſail Lun Cer ap ar he could, he 9 
in leſs than a degree of the pole itſelf, and 
found the ſea open, and the cold very tole- 
rable. But to return to what we were ſaying, 
before this odd relation diverted us, I did not 
only decline the mention of divers things, with 
which I fear many writers would: have adorned 


a @ hiſtory of cold; but even of thoſe, that I my 


ſelf, have inſerted, I would have left outdivers, 
were it not, that many of the relations, that 
may appear ſo wonderful, ſeem not to me to 
TT ar 
only ſuppoſe a far greater o , 

we $94, theſe z and yet the familiar ef- 
fects of the we have „would, per- 
haps, be looked on as incredible, by one, that 
was born and bred in the kingdom of Congo, 
where Odoardus Lopez, who lived there, 
informs us, that ice, that is, water e ſolid, 
is ſo known a rarity, that it would there be 
valued as ſo much 5 And a _— 
ſician, that lived in Jamaica, being aſked, how 
far he found the temperature of that country to 
be like that of Congo, anſwered me, that in 
that iſland he obſerved not all the winter long, 
either froſt or ſnow. And yet here it will not 
be unſeaſonable to ſay a word or two of the 
three principal authors, from whom moſt of 


Tun firſt is Gerat de Veer, who writ the 
voyage of the Hollanders to Nova Zembla, a 
book ſo eminent in its kind, that it may ſeem 


a waſting of time to ſet down a character of 
it; and therefore I ſhall only advertiſe the 
reader of two things z the one, that the 


of che XIXh, title. of | 


our ſtrange. relations we are conſidering are 


7 
ry be intimated) to belong to the third 
of his Pilgrim, w the Dutch and ocher yoy- 
ages into the northern countries are to be found. 


ND, though 
perceive it, I have been ſo ſevere in rejecting 


-” 


Dutch did, indeed, male three conſecutive 
voyages. to eus Zens; but that the third 


Tu next book I intend to mention, is 
Olaus Magnus's Hiſtory of the Northern Na- 
tions. And though this author is of very 
ſuſpected credit, and delivers ſome things upc 
hear-ſay,, which they are kinder to him, than 
I, that. are to believe; for which rea- 
ſon 1 do but very ſparingly make uſe of his 


hiſtory ; yet, conf chat he was arch- 
3 


more learning, 
read his books, imagine ; I thought I mi 
now and then, make uſe of his — 4 
matters, wherein he either profeſſes himſelf to 
ſpeak upon his on knowledge, or delivers 
ſuch things, as being conliſtent with the 
r only, be- 


ws of nature, 


cauſe of the int e ; 
which I the rather ſay, becauſe he himſelf 


ſomewhere. ſpeaking of the cold, that by the 
laws of nature | reigns in the North, ſubjoins 
this paſſage, (Lib, 1. Titulo de frig. aſperi- 
tate, page g.) Sub quo quia nat us, o ver ſatus 
ſum etiam circa elevationem amor poli arctici 
86, arbitror me poſſe hoc, & mullis ſequenti 
22 nonnbil ceteris vaga opinione ſeriben- 
tibus clarius demonſtrare, quam vehemens & hor- 
rendum fit illic frigus. | 
few readers will 


not only relations, but even authors not other- 
wiſe obſcure, that, how much ſoever I fore- 


ſaw m 1 might impoveriſh my 
hiſtory, yet there are ſome whole treatiſes about 
cold countries, whence I have ſhunned to bor- 
row any one authority, becauſe I perceived the 
authors had not obſerved the things they re- 
count themſelves, and were too eaſy in believ- 


amen FE, GR 

ns eg writer Lo way rap of, 
is captain James, a perſon whoſe jour- 
nal I have borrowed, more , obſervations, than 
from thoſe of any other ſeamen, not only be- 
cauſe his book ſupplied me with them, and be- 
cauſe it is ſome what ſcarce, and not to be met 
with in Purchas's tomes, (having been written 
ſome years after they were finiſhed) but be- 


cauſe this gentleman-was much commended to 
| me, 


1 1 
ere 


that competent have made 
of him. imployed 
by the inqui Briftol, to dif 
but defign by ſo judi- 
cious a Prince, and having, 
at his return, ages by his 
Majeſty's circumſtances, 
though not gentleman's re- 
lations may to us, as likely 
to deſerve our conſideration and credit; fo, 


F 
1 


f 


obſerve the phænomena 
orced to winter in a place, where he 
little (if at all) leſs extremity of cold, 
than. that of Nova Zembla, 140. 
I FPazsun it will eaſily be taken notice 
of, ns one Ng — de- 
clined the of any parti ypothe- 
ſis, concerni the adequate cauſe of cold, 
Not but that I may have long had conjectures 
about that matter, as well as other men, but! 
was willing to reſerve to myſelf an intire libercy 
of declaring what opinion I moſt inclined to, 
till the hiſtorical part being finiſhed, I may 
have the better opportunity to ſurvey and com- 
re the phenomena z and the leiſure, (which 
cannot promiſe myſelf in haſte) of cal 
conſidering what theory may beſt agree wi 
them : eſpecially ſince I freely acknowledge, 
that I found the framing of an univerſal and 
| work of greater difficulty, than every body 
would imagine ; eſpecially to me, to whom 
ſome experiments, pu 
geſted a puzzling difficulty, which it is like that 
philoſc 


E 
8 


Tt 


a forwardnels to aſſert hypotheſes, yet, though 
fame were leſs to be ſought than truth, this 
Peet dani pieced ypan do ſeldom! keep 
y es haſtily pitched upon do ſeldom kee 

dee PRO Jongg | 4 divers of them, 
that are highly applauded at the firſt, come, 
after a while, to be forſaken, even by thoſe, 
that deviſed them. | 

As for the title of the following book, I 
call the experiments new, becauſe indeed, if I 
miſtake not, nine parts of ten (not to ſay nine- 
teen of twenty) are ſo. But though 150, or 
200 experiments of that kind, beſides collec- 
tions from travellers, and books, that do not 
profeſſodly treat of cold, may, I preſume, allow 
the to have begun the natural hiſtory of cold; 
yet, 1n the very title- I think fit to inti- 
mate, that I look upon what I have done bur 
as a beginning. For though ſome very noted 
virtuoſi have been pleaſed to ſeem ſurprized, to 
ſee what ſo barren and uncultivated a ſubject 
has been brought to afford this treatiſe ; yet I 
look apon theſe as things, that do rather 
miſe than preſent a harveſt, and but as ſome 
early ſheaves of that crop, which men's future 
induſtry will reap from a ſubject, that is in- 

I 


there arediversex 


and inſtruments, with other accomm 


quite other nature upon 
rpoſely made, have ſug- 


ters have not yet thought of. And 
whatever 1 is wont in this age to attend 


* 
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deed barren, but not unimprovable. For 1 
ſee not, why it ſhould not hold in the hiſtory 
of cold, as well as in many other attempts, 
that the greateſt difficulties are wont to be met 
with at the beginning; and thoſe being once 
ſurmounted, the progreſs becomes far more 

And as the ick needle, though ic 
point directly hut at the north and ſouth, docs 
yet diſcover to the ſeaman the eaſt and weſt, 
and all the other points of the compaſs ; fo 

ared iments, which though they 
do primarily and directly teach us but a notion 
or two, may yet aſſiſt us to diſcover, with caſe, 
many other truths, to which they ſeemed not 


at firſt ſight to afford us a direction. So that 


what is here already done, ſuch as it is, partly 
by hinting various / jnquiries about cold, and 


partly by ſu _ ways not formerly prac- 
tiſed of 9. rther ——— oe 
make it more eaſy for others to add to 
theſe a number, far exceeding that, which 
they will here meet with, than it would have 
been without ſuch aſſiſtances, (which I had 
not) to contribute to the Hiſtory of Cold, even 
ſuch a ſtock as I have begun it with. And this 
I the rather incline to think, becauſe I find, 
that when once a man is in the right way of 
making inquiries into ſuch ſubjects, experi- 
ments and notions will reciprocally direct to 
one another, and ſuggeſt ſo many things to 
him, that if I were now to begin this work 
again, and had cold, and fitly-ſhaped Ln, 

ations 
at command, there are divers parts, on which 
my inlargements would not, perchance, be 
much inferiour to what is already extant there, 
if they did not much excecd it, But beſides 
that I have other work enough, and that of a 
| my hands the truth 
is, that I am plainly tired with writing on this 
ſubject, having never handled any part of na- 
tural philoſophy, that was ſo troubleſume, and 
full of hardſhips, as this has proved; eſpeclaliy 


becauſe that not only the experiments being 


new, and many of them ſubject co miſcarriages, 
required to be almoſt conſtantly watched, bur 
being unable to produce or intend cold, as we 
can do heat, nor command the experiments, 
that concern congelation, with as little diſfi- 
culty, as we can do thoſe, that belong to di- 
vers other ſubjects; I was fain to wait for, and 
make yſe of a fit of froſty weather (which has 
very long been a rarity) as ſollicitouſly as 
pilots watch for, and improve a wind. 

III. Ir remains now, that I give ſome ac- 
count, why I ſuffer ſo unfiniſhed a piece, as J 
acknowledge this to be, to come forth at this 
time. And I confeſs, that if I had not pre- 
ferred the gratifying the curious, before the 
advantages of my reputation, I ſhould have 


kept this book in my hands ſome winters Jon- . 


ger, that it might come forth, both more rich, 
and leſs unpoliſhed. But how great a power 
my friends have with me in ſuch caſes, the 
reader may eaſily gueſs by the preamble he will 
find prefixed to. the firſt title of the enſuing 
hiſtory. For by the date of that, he will ſee, 
how carly my papers abaut cold were to have 
communicated ;z nor was Iany thing = 

| 0 
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able och 


wherein to examine the truth, 2d fupp 
_ deficiencies of what I had del 
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k Y ** 
ſo much. befriended, as I expected, by thoſe 
interpoſing accidents, that have for above a 
ear and Raf kept thoſe rs lying, by me. 
or the then next, and now laſt winter 
mild, as to be run - 
a work as Thad de , Where- 


fore ——_— that delays had done me no more 


by the ſolicitations of di- 


vers virtuofi from ſeveral parts, L reſolved, 


that I would ſuſpend till another opportunity 
the drawing together of what I had obſerved 
or coll touching the regions of the air, 
and ſome of the chief 2 that are con- 
troverted about 2 „P. _ 
rs, touchi ty, not 
ay dif] — 42 75 and would not 
withhold from the curious what aſſiſtance my 


collections could afford them, to make uſe of if 


this winter to ex of cold. 
And remembering how favourable an enter- 
tainment my ſormer endeavours to gratify in- 
genious men had found them, I took 
a courſe, wherein I was more likely-to obtain 
thanks than praiſes, and choſe rather to adven- 
ture on the equity and favour of the reader, 
for the pardon of thoſe faults and 1 
tions, that are-imputable — —_— * de- 
ny him the rtunity is ſeaſon, 
7 opportunity — * 


P , \ 
eine 


} 


for what 1 have ſuffered for 


rous to quit this ſubject for another, from which 
it had diverted me, and for which I have more 
value and kindneſs ; and becauſe, that as a ten. 


quit this 
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their ſakes, 
would ſcarce have undergone 
riour account whatſoever j it being, 
lefs noble, yet no leſs troubleſome an 
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Wu 


Propoſing the firſt Paradox, — That nor only our Sen 27, but common Weather- 


glaſſes, may miſinform us about Cold, 


TT may to moſt men appear a work of 
1 needleſs curioſity, or ſuperfluous diligence, 
to examine ſollicitouſly, by what criterion or 
way of eſtimate the coldneſs of bodies, and 
the d of it are to be judged; ſince cold- 
neſs being a tactile quality, it ſeems imperti- 
nent to ſeek for any other judges of it than 
the organs of that ſenſe, whoſe proper object 
it is. And accordingly, thoſe great philoſo- 
phers, Democritus, Epicurus, Ariheth, and (till 
of late) all others both ancient and modern, 
ſeem to have contented themſelves in the mat- 
ter with the reports of their ſenſories. 
Bu r this notwithſtandi 
ſcarce imploy 


ng, ſince we can 
too much care and dili in 
the examining of A rem whi 2 
are to examine many other 
it will be neither 2b; wb Mick © 
premiſe ſomething touching this ſubject. 

For though it be true, that in its pri- 


mary and moſt obvious notion be a thing rela- 
tive to our organs of feeling, yet ſince it has 
other bodics 


alſo notable operations on di 


beſides ours; and ſince ſome of them ſeem more 
ſenſible of its changes, and others are leſs un- 
certainly affected by them, it would be 
dient to take in the effects of cold upon 
bodies, - in the eſtimates we make of the de- 


grees of it, | 
AnD to make this appear · the more reaſon- 
ropoſe the follow- 


able, I ſhall not ſcruple to p 
ing paradox; namely, That our ſenſories, either 
alone, or aſſiſted by common weather-glaſſes, 
are not too confidently to be relied on in the 
„tand cold. 

o make this paradox plauſible (which is 
almoſt as much as I here pretend to) I ſhall re- 
preſent in the firſt place, . that the account, 
upon which we are wont to Judge a body to be 
cold, ſeems to be, that we feel its icles leſs 
vehemently agitated than thoſe of our fingers, 
or other parts of the organ of touching. And 
conſequently, if the temper of that organ be 
changed, the object will appear more or leſs 
cold to us, though it ſelf continue of one and 
the ſame temper. | 
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Tuts may be exemplified by what has been 
obſerved by thoſe, that frequent baths, where 
the milder 8 that are uſed to 
prepare thoſe, that come in for the higher, 
Hen very great to them, that coming out of 
6 
hot baths, but are t f to 
a Game perſons, when they return thither out 
of much warmer places; which need not to be 
wondered at, ſince thoſe, that come out of the 
cold air, find that of the moderately warm 
room more agitated, than the cold ambient 
would ſuffer 
to be z whereas the ſame warm air, having yet 
a leſs agitation than that, in which the hotter 
parts of the bath had put the ſenſitive parts of 
Bur it is not only in ſuch caſes as this, where- 
in men can ſcarce avoid taking notice of a ma- 
nifeſt change in themſelves, that theſe miſtaken 
reports of our ſenſes may have place. For 
oft · times we are 1 upon by more ſecret 
changes in the diſpoſition of our ſenſories, 
when there needs ſomething of attention and 
of reaſoning, if not of philoſophy, to make us 
aware of them, For being 27 take it for 
granted, that our temper. is ſame, when 
there is no very manifeſt cauſe, why it ſhould be 
changed, we often impute that to eech. 
whereof the cauſe is in our ſelves; and if this 
change in our ſelves be wrought by unſuſpected 
agents, or by inſenſible degrees, we do not 
eaſily take notice of it. Thus though in ſum- 
mer divers cellars, that are not deep, are per- 
haps no colder than the external air was, (when 
it was judged but temperate,) in winter or the 
ſpring ; yet it will ſeem very cold to us, that 
bring into it bodies heated by the ſummer ſun, 
and accuſtomed. to a warmer air; nay, cold does 
fo much depend 2 the degree of agitation 
in the parts of the object, in reference to the ſen- 
tient, that even when we may think the ſen- 
ſory unaltered, it may judge an object to have 
a degree of coldneſs which indeed it hath not; 
as I remember, that to ſatisfy ſome friends, 
that it is not every wind, which feels cold to us, 
that is really more cold than the till air, I 
have ſometimes ſhewn, that in not nice weather- 
glaſſes, air blown out of a pair of bellows does 
not appear to have acquired any coldneſs by 
being turned .into wind, though if it were 
blown againſt the hands or face, it would pro- 
duce a new and manifeſt ſenſe of cold: of 
which the reaſon ſeems to be, that though the 
Organ in eral ſeems not to be altered, yet 
the wind, by reaſon of its motion; is able not 
only to drive away the parts of the air contigu- 
ous to the hand or face, and the warm ſteams 
of the body, which tempered its coldneſs ; but 
to pierce deeper than the calm air is wont to do 
into the pores of the ſkin, where, by compari-- 
ſon to the more inward and hotter parts of the 
ſenſory, it muſt needs appear leſs agitated and 
conſequently colder. 1 e | 
Bes1Des that ſometimes we may meet with 
certain ſteams in the air, that have in reference 
to the blood and ſpirits of human bodies 
9 8 perhaps to divers other liquors) a 
01. II. 


the ſelves at the pores of the ſkin; and 


external parts of their bodies 


certain hidden power of chilling, as opium, 
even in outward applications, (for in ſuch ways 
I have known a great ſurgeon much uſe it and 
highly extol it) ſtrikes a coldneſs into the body 
by the ſubtile efluviums, that inſinuate them- 
ha 
too that coldneſs is aſcribed to externa 5 
which is produced in us by ſome frigorifick va- 
„or other diſtemper : which being too 
ight to be taken notice of as a diſeaſe, may 
yet be of kin to thoſe agents, that produce 
what phyſicians call horrours and rigours at the 
beginning of fevers, and ſome other diſtem- 
pers ; or 1 that ſtrange and univerſal 
coldneſs of the external parts, which is fre- 
quently enough obſerved among other ſymp- 
toms in hyſterical women. Morcover, bodies 
may often appear colder to us than to a wea- 
ther becauſe our ſenſories are more af- 
fl by the denſity and penetrancy of the 
pow his may ſeem ſomewhat ſtrange, but 
ing ſuitable enough to ſome of my conjectures 
about cold, I have often made trials with very 
nice weather-glaſſes, that have aſſured me, that 
(ar leaſt oft · times) when water ſeems to be 
cold enough to our touch, it appears not to be 
colder to the weather-glaſs than the ambient air. 
THese trials Ihave ſometimes made with ſeal- 
ed weather-glaſſes, but the moſt with another 
ſort of weather- glaſſes (whoſe ſtructure and uſe 


are by and by to be mentioned) which though 


they ſeldom prove durable, nor of any great 
uſe in any other than ſuch nice and ſhort ex- 
periments, yet they diſcover lighter changes 
of the temper of the air, than would be notable 
— to ſay ſenſible) in ordinary thermometers. 
t of multitudes of trials, that I ſometimes 
made with theſe glaſſes, I can at preſent find 
among my looſe papers but a very few ; and 
though I remember, that in one or two (made 
about the ſame time with ſome of thoſe that 
follow) I obſerved things, that make me now 
wiſh I had had opportunity to make thoſe fur- 
ther trials of them, which ſome of their phz- 
nomena ſeem to direct the making of; yet 
I ſhall annex theſe that follow, as I find them 
entered, becauſe they are not perhaps deſti- 
tute of hints improveable by further proſecu- 
tion. June 26. between two and four in the 
afternoon (the weather moderate for the ſea- 
ſon) I took a thin white glaſs- egg blown 
at a lamp about the bigneſs of a walnut, with 
a ſtem coming out of it about the bigneſs 
of a large pigeon's quill four or five inches long, 

and open at the top; this ſlender pipe bein 
dipped in water, admitted into its cavity a little 
cylinder of water, of half an inch long or ſome- 
what more, which (the glaſs being erected) ſub- 
ſided by its own * or the temper of the 
air in the egg (in reference to the out ward air) 
till it fell to the lower part of the pipe, where 
it comes out of the egg, and thereabout it 
would reſt. Now if taking this glaſs by the 
top betwixt my thumb and forefinger, I de- 
ſt the egg under the ſurface of a baſon of 
Fair water Go —_—— oe) * little 
aqueous cylinder, that twixt the air 
in the = and the external, would, inſtead 
of being made to ſubſide by the egg's immer- 
Q ſion 
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from the 


23 ently riſe 
lower part of the pipe, till ict 


the middle of it, e wa tr pin * in 
. this and the hon. In. 


the air, the water would again 


as Toon as it was MU Waecr na 


der Theld the glaſs, or let it reſt upon the 
boards, or a linen ; that covered the 
tables, on which the t "were made. And 


moved from the quickſilvet into 


this 1 did ſeveral times as well with as without 
witneſs, I tried alſo that if, inſtead of water, 
I made uſe of quickfilver, though not big e- 
nough to cover the egg much above half . 
and in the reſt ** ed as above the cold 
quickſilver would preſently make the aqueous 
cylie@ baſtily aſcend near thee ee ſome- 
times almoſt, and ſotnetimes quite to the top of 
the — 11 pe, whence the water would again 
ſubſide, when che wa taken out in- 
Nr t as before, 
BESID ES, having ſer hers 
ſilvet and the baſon of water very near one an- 
other, I did at leaft three ot four ſeveral 
crials "find, as 1 „chat when by im- 
merſing os water, the pendulous cy- 
linder 10 high, chat it did 7 ego 
ſenſibly abend, by ab 
of the water and depreſſing it 
Rlver, it would fi fre is higher: ny go 
tried, that nimbly removing the egg out of 
the quickſilyer into the water, the pendulous 
cylinder would ſubſide, after plung] ging the 
under water, 1 not ſo faſt, not near 
low, 15 it would do, in caſe the erg 
. SP" 
on another trial made much about this time, 
though not che ſelf. ame day; the pendulous 
water in the ſame — (the day eh for the 


moſt part moors 1 70 did ſubſide upon the 


ititherfion of to water, not only a 

while - before Lib, ou an hour or two after 
dinner, and at diſtant hours afterwards, though 
the deſcent of the ulous water was neither 


quick, nor fo conliderable, as it had been for- 
metly in the momings. 

Fane 27. Ts the morning a fmall cylinder of 
water 


ndulous in the above mentioned glaſs, 
upon the immerſion of the Ny 2 wa- 
ter, would immediately 
ſublide; whereas the fame gabe by being i * — 
in the veſſel of quickſilver uche mentioned 
would preſently aſcend. Both parts of this expe- 

riment we ſeveral times tried, and the reaſon was 
fulpected to be, that the quickfilver had ftaid 
all night in my chamber, which was fomewhat 
warm, whereas the water was brought up that 
morning, and to the touch ſeemed colder than 
the quicksilver; and a while after dinner, the 
ſame water having been till kept in the room, 
we divers times found, that as well that, as the 


quickÞilver, did immediately, upon immerſion, 


impell up the pendulous water in the flender 
pipe. Another time in the froſty weather (and 
about the beginning of Fangary) we did with 
ſuch a glaſs (as has been already ſeveral times 
mentioned) take ſame drops of water out of a 
veſſel, wherein that liquor had for a good while 
been kept z that it might be reduced as near 
as we could to the temperature of the ambient 


ed about 


we took up the . 
ſublſde, whe- l Ge ohuak: 


Fawn we n 


d_ of quſck- 


15 
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air; then ſuffering the ſuſpended water to con- 
inne a convenient while in the Tong and ſlender 
ſtem of the weather that the internal air 
might be reduced to „ tro $row 
n end ; and im- 
i 9 u ſhallow 
yg foe of geen 
ſuſpen ed drop ſudd 

impelled Dr 
and the ball of the thermometer being taken 
our of the t ba ir bes abe e 
„ though far more ſlowly than 
it ed) N This was repeated three 
or four times with ſome intervals between (and 
that in a room where there was no chimney) 


_and ſtill with the like ſucces, fave that in the 


two laſt trials ENS the weather-glaſs out 
of the ſhallow water, and plunging it into a 
deep veſſel of the ſame water (that ſtood very 


near the other) we found (for further confir- 


mation of the experiment) that the ulous 
er was, upon t Theſe ny e pc 
up, near (if not full) 'as high again, as 
when we had immerſed it only in the ſhallow 
veſſel: and raking it out of this deep glaſs, we 
* the cold of the external air to reduce it 

to its former humble ſtatian. Thus far the 
notes, Thave yer been able to recover : and 
though, as Tald, I dare not build very much 


upon them, yet by ſmall ſealed weather-glaſſts 


I find enough to invite me to ſuſpect, that of 
the degrees of heat and cold in the air we may 
receive differing pre ee ons, yu 4 im- 
our 0 0 and w we 
e of fit 94 

T Starr add on this occaſion, that not on- 
ly Water it ſelf, but moiſt vapours abounding 
inthe air, may make us think it colder than the 
weather-glaſs diſcovers it to be. For though ic 
be generally taken for granted, that the ther- 
mometer does only more erat meaſure * 


termine che effects which cold both y 
it and upon our ſcnſories ; et I have long ſu 
peed is ſomewhat elſe in the caſe, and 


ave obſerved, that ſometimes the weather ſeem- 
ed more or leſs cold to me, than that which 


preceded, when the contrary appeared in the 
weather-glaſs; and ax when conſideration 
of the whole matter, that did not 
appear to depend u circumſtances of 
exerciſe or reſt, or ure of the air 
I came out of, or ity 7 other things, 


to which a conſiderate man, that 

no better than the common opinions about 
Sue 40m glaſſes, would be apt to impute to that 
phænomenon. And I was the leſs diſpoſed to 
think my ſelf miſtaken, becauſe having pur- 
poſely enquired of others in the ſame 1 
who were not told, what information the wea- 
ther-glaſs gave, they agreed with me in the 
ſenſe I had of the temperature of the weather. 
And having ſince, as occaſion ſerved, commu- 
nicated my obſervations and ſuſpicions to di- 
vers ingenious men, I have been by their re- 
center obſervations confirmed, that what I have 
taken notice of, was not the effect of any 
"Idioouhegacia, From which and other particu- 
lars, that we may have elſewhere opportunity to 
mention, we may plauſibly enough infer, that 


3 ; 


ante Martii initium ; bac 


EXC 
num 3 & la- 


_ omnud 


a exſc 
rum elicias ſervant. 
omnes naves ita in ipſd glacie defix, 
Progredi nequrant us | 
(quod certo certius circa medium 1 is in- 
gruere. ſolet) per quatuor illos menſes immote ibi 
perſtare coguntur, neque enim reſobuitur glactes 
F con- 
cretio uno fit die, cum nom niſi pluribus fiat li- 
guefactio. To which he adds, what makes molt 
to our preſent purpoſe ,omnine illud mirium, ten- 
Sum non videri aut ſentiri illud frigus, ut Euro- 
pœos ad Hpocauſta ſubeunda videatur ofſe ca- 
ere, aut in ad glaciem producendam 
er, unde ad ſubterraneas illic exbalatianes 
pro harum rerum caufis indagandis omnino recur- 
rendum , rr. 
Bur all that I have been implying of the ne- 
cæſſity and uſeſulneſs of the weather-glaſs, is 
no ways inconſiſtent with the truth of the lat- 
ter part of dur formerly 5 ＋ paradox; 
namely, that we ate not raſhly to rely upon 
ESE ES. 
glaſles themielyes, For though they be an ex- 
a invention, and their informations, in 
many caſes, preferable, to thoſe of our ſenſes, 
becauſe thoſe dead engines are not, in, ſuch 
caſes, obnoxious to the fame cauſes of uncer- 
tainty with our N A yet I fear they 
have. too much aſcribed to chem, when they 
are looked upon as ſuch exact inſtruments to 
meaſure heat and cold by, that we neither can 
have, nor need deſire any better, For, not yet 
to mention ſome inconvenĩencies in the con- 
trivance of them, which makes them unappli- 
cable to ſome purpoſes, and leſs proper in o- 
thers, than thermoſcopes might be made, even 
in divers caſes, wherein they are preſumed to 
be unexceptionable, their reports are not to 
me, I confeſs, quite exempt from ſuſpicion, 
For, in ordinary weather: glaſſes, ſame part of 
the liquor being contiguous to the external 
air, it is ſubject to be impelled more or lefs 
N not only according as heat or cold 
a the included air, but according as 
the incumbent air to be heavier or 


lighter, And though this be a thing not taken 


or weight of the atmoſphericyl pillar, 
ſes upon the water in the weather-g afs, is con- ments. 


«dit and alſo attempted. 


notice of by thoſe, that have treated of weather- 


glaſſes, yer after what we have elſewhere ma- 
nifeſted concerning the weight and ſpring of 

the air. and what we have probably conjectured 

the varying hoight of the mercurial 


cylinder in the Torricelliap experiment ; I fee 5, 
in queſtion 1 3; of our 
we receive, from common New Phy- 
ſica-Me- 
chanical 


that prei- Experi- 


wy why it ſhould not much call 


| in 
weather- 


glaſſes in thoſe caſes, where the height 


Yong longer or ſhorter, lighter or heavier 


ſ- , For beſides the reaſan of the thing, we 


have experience on our ſide, I might mention, 
on this occaſion, an riment I thought on, 
winter, to ſhow, even 


upon a. ballance, the varying gravity- of the 


atmoſphere in one and the ſame place, by hang- 
ing a ſmall metalline weight at one end of a 
pair of ſcales ſo ſtrangely exact, that they 
would turn with far leſs than the five hundredth 


part of a grain ; and counterpoiſing it at the 


menſibus other end with a hermetically ſealed glaſs 


bubble, which, being blown as large and as 
thin as could poſſibly be procured of ſo ſmall a 


thin 
* might, by its great diſproportion in 


: to the metalline body, loſe more of its 
weight than that would upon the ambient air's 


growing more heavy. But, the particular ac- 


count of this attempt belonging to another 
pes the trial ought not to be more than hinted 
here; eſpeciallyſince it may ſuffice for our pra- 


ſent purpoſe to alledge, that having found (as 
we have already in other papers noted) that jn I the Pe. 


- ence a- 
where the: water is not fenced f, L. 


mo- nus, chap, 


a weather -glaſs, 1 
from the external air, the weight of the atmd 
2 may make it alter conſiderably between 4. 
e top. and the bottom even of a church or 
ſteeple, though it appeared by more certain 
thermoſcopes, that it was not the differing 
temperature pf the air, as to cold and heat, bur 
the differing gravity of the atmoſphere, which 
being ſhorter and lighter at the top, preſſed 
eſs forcibly upon the ſubjacent water and the 
included air, as is more fully made out in the 
treatiſe above related to. And having, by the 
the intervention of a learned acquaintance, de- 
ſired to have | ſome experiments made of the 
effect of the air upon weather-glafſes in deep 
its or mines, where the, atmoſpherical cylin- 
is longer and heavier, I received informa - 
tion, that an ingenious phyſician, (Dr. H. P.) 
who had the opportunity of trying what I de · 
fired, had found, that in the bottom of one of 
thoſe very deep pits, the water, in a common 
weather-glaſs, role nearthree inches higher than 
at the top,' in a ſhank or pipe of about thirty 
inches long. And this notwithſtanding the 
warmth, that is uſual in ſuch deep places, which 
ſeems not any thing near ſo plauſibly referrible to 
any other cauſe, as to the increaſed gravity of the 
atmoſpherical pillar incumbent on the water, 
that pillar being heavier at the bottom than at 
the mouth of the pit, by the weight of an 
atrial pillar equal in length to the pit's perpen- 

dicular height or depth. | . 
Bur theſe are not the only caſes, wherein the 
differing gravities of the atmoſphere may, — 

we 


3 have an intereſt in the 
riſing and falling of the quer in common 
weather- glaſſes. For though b Thould not 
remove them out of one place; and though 
conſequently it may ſeem, that the atn 


* the ſame (not to utge, that that 
ma er ee (6 us) If retaining its length 
here ref ity, we may be caſily im- 
take that aſcenſion or ſubſi- 
ward 15 # liquor for the effect of 4 higher 
e e which may either” to- 
tally or at leaſt in part (and in What part, w 
(re Wer ue) e e onal o 
 lefſened weight of the erical pillar, 


bw either by the difperfian of 
and' other Heavy "thr 

ai, or 'r Nee ar , . to 

of, or by the! ion 


hr — bens By Ms, e e of 458 
the removal of the occaſions of the aue 


often obſerved great variations to —— 


the height of the mercurial cylinder, i m1 Tor. - 
ricellian experiment, great rains and 


and other ſudden cordetable mutations 


ol the incumbent air. But ſince I myſelf thought 
fit, notwithſtanding the plauſible t lc 


chat led me to this conjecture, to examine it 
can ſcarce doubt, but that o- 


bh may have the like curioſity that T had. 
And therefore, becauſe it may ſcem a paradox, 
ir will not be t of many to annex three or 
four trials I made to examine the propoſed 
doctrine, eſpecially*burs having been the firſt 
obſervations of this kind, chat, for aught we 
know, have been made by any. And indeed 
others could — — yer Gg . 
they lighted on the ts, 
—2 ſuch Tales weather- glaſſes to make 
them with, To omit then thoſe, that I made 
with a ſealed weather-glaſs, and an ordinary 
one (in which the water remains . ed be- 
neath the included air) 1 ſhall 
that in a room unfurniſhed with a hi 
kept two weather-glaſſes, which, 72 more 
exaQtnefs ſake, I cauſed to be made of a length 
tar greater than ordinary; ſo that the diviſions 
of the one were half inches, and thoſe of the 
other not much leſs,” and yet were numerous. 
The one of theſe, which was furniſhed with 
good ſpirits of wine, was ſealed, the other nor 
but this laſt- I cauſed "to be ſo made of the 
ſhape repreſented by the ſcheme, that the air 
being ſhut up in the lower part of the inſtru- 
ment (not as in common ' weather-glaſſes at 
the top) the liquor might as well in this, as in 
the ſealed: wearhet-glaßs, riſe with heat and fall 
with gold. In theſe thermoſeopes [where the 
aſconſion and relapſe of the liquors were, by rea- 
for of the length of the pipes, far more con- 
ſpicuous than in vulgar Weather glaſſes) ob- 
4erved, with pleaſure,” that the hermetical 
thermoſcope (if I may for diſtinction- fake ſo 
call it, by reaſon of its being hermetically 
ſealed) did regularly enough deſcend in cold 
weather, and aſcend in warm: but the other, 
which was not ſealed; but had 2 little hole 
left open at the top of the pipe, though, when 


it would, Tike the other,” rie w. 
fall with cold, yet When the artio here's. gra- 
vity was altertd, they would not Ufflformfy move 
erical 
pillar, 1 upon the water, be ill ob 
gth, yet liquor in did not aſcend; as high as 
"it Would Vl. one, if the atmoſphere had 
continued in "its former degree of gravitation. 
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the atmoſphere continued of the Tame weiglt, 


heat and 


together, but when (as we gathered" from Gther 
ay. 2252 5 atmo} here grew heavier, the 


And, on the Then the incumbent alt 
E be ter, he Toad on riſe 4 | 
| on great 

e Wan e Bike fingle increaſe of Photo Wool have 

_ exadted'; fo that by comparing the two wea- 
ther- ſes togeth * 1 did uſually foretel, 


N a = 15225 the Torricellian tube 
were a 
the external air were beavier or lighter than 
beſbre: As, on the other fide, by looking on 
the height of the mercurial cylinder, I could 
gravity or preſſure of the air. For we have ea 


Ne a by me in à frame) 


conſequently whether 


eafily tell'before-hand; whether rhe Thuor in 


in the e weather-glaß were higher or lower 
than that in the hermetical; the riſing or falli 


of the — cylinder one quarter of an 

the temperature of the air continuing as to 
heat and cold) uſually Woche þ great diſpa- 
ricy” berwixe the aſcenſion or the falling of the 
Tiquors in the two inftrumentes, 
Amono the ſeveral notes, I find among 7 


looſe and in à diary bo e 
of licks ober non, 1 hall content my ſ. 
to tranſcribe the following two, becauſe, th 


divers others were made by my Amanuenſis, 
whoſe cart is not to be diſtruſted, yet by reaſon 


of my abſence I could not take notice of them 
my ſe The firſt of ay Memorandums runs 
"thus. N aun ren 


LasT night I took notice, that there was 
but one or two diviſions difference betwixt the 
two thermometers, but upon ſuch a change of 
weather, that happened this day, as made me 
imagine, that the atmoſphere would be lighter 
than before; conſulting the barometer (if to 
avoid circumlocutions, I may ſo call the whole 
inftrument wherein a mercurial cylinder of 29 


or 30'inclies is kept ſuſpended after the man- 


ner of the Torricellian experiment ;) I found 
the quickſilver lower than it had been a great 
while, and thereupon concluding, there would 
be notable diſparity, between the ſealed and 
char wrather- glaſs, I haſted to them, and found 
the Mir being much alleviated from the 
of the incumbent air, was no leſs than 
17 wifions hi gher than the others; and com- 
paring the he t the two inſtruments were 
this day at, with an obſervation I my ſelf made 
about a week ago, when the quickſilver was 
much higher ot now it is; I found, that al- 
though this afternoon the ſealed glaſs being at 
41, the other was 38, yet then, when the ſeal- 
ed weather-glaſs was five diviſions higher, 
namely, at 46, the unſealed weather-glaſs was 
but at 27. So thatbetwixt that time and this, 
the liqu Ge in the ſealed weather-glaſs, has de- 
ade five diviſions, but that in the open 
— has aſcended 37. 
Tnvs far the firſt of the above mentioned | 
notes the ſecond is as follows. 1 
HE 
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- 


. = 
warm and -ſun-ſhiny, whe 
ſtood very near 


— 


* 


a not inconſiderable 
have to dilate it; 


pendulous water may riſe in warmer weather 
and fall in colder. ut: 32; ini eg. 1 
Aud even ſince — of the me 
diately foregoing part this page, W a 
few days that intervened, I have my ſelf made 
_ obſervations; that do yet more clearly manifeſt 
this truth, as. may by the following 
notes. The firſt of w h ſpeaks thus. & M. 
| Memorandum; Tua r yeſterday night the 
quiclaſilver being at 29 inches, the 2 in 
the ſealed and unſealed. weather - glaſſes were 
near about the ſame diviſion, the former be- 
ing at 40, and the other being but half a di- 
vilion ſhort; of that number. But this night 
the quickſilver being riſen about 5 of an inch; 
the ſiquor in the ſealed is aſcended to 45, and 
the other deſcended beneath 35, about half a 
diviſion; ſo that tere are now 10 diviſions 


reed them: e bod iii ry 0 
Tuis the firſt note, to which the following 
ight enabled me to add this other. 


night 98 
: T«x-quickfilyer-bring/riſen almoſt + of an 
inch above the ſtation it reſted at, the night before 
laſt night, the hermetical weather-glaſs being 
as it was then above the 40th, diviſion z" the 
liquor in the other, which was © 
days and nights is fallen to the 17th, and conſe- 
— is ſubſided about 23 diviſions, whulft, 
other is bonn the fame height, at which it 
was at the beginning of that tie. 
Tuo or. three days after, being returned to 
the place, wherein I had made this laſt obſer- 
vation, and from which ſome urgent occaſions 
had for that time exacted my abſence; I found 
the diſparity, betwixt the tO . thermometers, 
that is in the following memorial. 

Tu is day the quickſilyer being riſen to 30 
inches, when the liquor in the ſealed wWeather- 
glaſs was at about 41 diviſions that in the other 
was depreſſed a pretty deal below the gth di- 
viſion; ſo that difference between the two 
thermometers was incteaſed ſince the laſt ob- 
ſervation from ag near to 33 diviſions, all which 
the liquor in the | weather-glaſs had ſunk. 
down, whilſt chat in the ſealed continued al- 
moſt at a ſtand. And the day after this me- 
morial, I had occaſion to regiſter another, which 
being the laſt, I ſhall here think requiſite to 
take notice of in this diſcourſe, I ſhall ſabjoin 
it with that, which immediately preceded in 
order of time. 

Tris day the quickſilver continuing at the 
ſame height, at which I obſerved it yeſterday, 
but the weather being grown much colder, the 

pc appears in both the glaſſes to have uni- 

L. II. 8 


. 3 and conſequently in an or- 5 
dinary weather-glaſs, where the air is included 
at the top: it may often; fall out, that contrary 
to hat men ſuppoſe: muſt nerds happen, the 


in two 


N "a 4 - * 
1 * . - 
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* 


careful to N 


as remarka 


44. if not to 45 diviſions 
Axp even ſince the writing of the laſt line, 


we have had opportunity to obſerve a phæno- 
N . if it 1 fe the 
e, where we might have compared the ba- 
roſcope with the — weather · glaſſes hitherto 
* (ng tay 2 had been invited 
to rely upon it) would per ap more 
conſiderable, than any of the —_— CT et re- 

corded. For not very many hours ago, findi 
in the morning the quickſilver to be riſen in a 
d baroſcope of mine (though another from 
that, all this while referred to, and elſewhere 
kept) above + of an inch higher than the place 
it reſted at the night foregoing, and a ſomewhat 
nice weather-glaſs (where the included air is 
in the lower of the inſtrument, which 


| ny like that already deſcribed in this diſ- 


courſe) being conſulted to ſhow, what effect ſo 
great and ſudden a change of the atmoſphere's 
gravity would have upon it; I.ſaw. the tinted 
liquor in the ſhank 2 a full inch or more 
beneath the ſurface of the ambient liquor in t he 
phial, which ſtrange depreſſion of the liquor in 
a pipe above 20 inches long, and. where the al- 
terations of the air as to heat and cold are not 
wont to produce any thing near ſo great an ef- 
fect, I could not but take much notice of. Since 
the ſeaſon of the year makes it no way likely, 
that the night, though cold, could have had ſo 
powerful an operation on it, eſpecially ſince an 
amanuenſis, that watched it muchlonger than I. 
affirms, that he ſaw the liquor driven down quite 
to the very bottom of the pipe, and a bubble of 
the outward air to make-its h the 
water, and to join with the air contained in the 
cavity of the phial. os | 
Rrr DIS- 


e714. 1. Nea, bent bes ee. uy 


al 82 Y e 
I af Tits 1 A-. 


1 wS+S 


0 


the deficiencies of weather - glaſſes, and 
MOOS ob apr ph „ 
dhe judgrnent they upon fer 
- their informations, it will not perhaps appear 
Unpertinent to ar 
more, to excite men to the 
induſtry, both in the m and uſing wea- 
"ther- and in theit judging by them. 
I. Au firſt, 'T'confider, that we are very 
Bk, to ſeek for a ſtandard, or certain mea- 
ſure of cold, as we have ſettled ſtandards for 
weight, and magnitude, and time; ſo that when 
a man mentions an acre, or an ounce, or an 
hour, they, that bear him, 7 . 
and can eaſily exhibit the ſame meaſure: 
eee Ive he 
where noted concerning thoſe of heat) we 
have as\yet no certain and practicable way 
of determining them; for, one, if 1 
a weather- long, it is eaſy for me to 
find, when the weather is colder, or when warm- 
er, than it was at the time, when the weather - 
glaſs was firſt finiſhed ; yet that is a way of eſti- 
mating, whereby I may in ſome degrees ſatiſ- 
If, bit. ade fo wel inſtruct others, 
Rave no certain way to know determi- 


ſince 
nately, ſo as to be able to communicate my 


know to a remote correſpondent, what 
degree of coldnefs or heat there was in the air, 
when 1 firſt finiſhed my thermoſcope': for be- 
names for the feve- 
ral gradual differences of coldneſs, we have al- 


ſides that we want diſti 


doclared, that our ſenſe of feeling cannot 
ſafely be relied upon to meaſure them. And 
as for the weather · glaſs, that is a thing, which, 
in this caſe, is ſuppoſed to be no fit ſtandard 
0 fl . what ws iſely the tempet of the 
Air, itſelf was Rnithed, ſince that does 
but inform us of the recefſions from i it, or elſe 
that the air continues in the temper jt was in at 
the making of the inſtrument, but does not de- 
termine for us that temper, and enable us to 
expreſs it; as indeed it is ſo mutable à thing, 
even in the ſame place, and oft · times in the 
ſame day, if not the ſame hour, that it ſeems 
litele elf than a moral r , to ſettle 
ſuch an 2 and ard of 
Cold, as we have of ſeveral other ties And 
indeed there is arce* any quality, for whoſe dif- 
ferences we! have fewer diſtin names, ha 
ſcarce any for the many degrees of coldneſs, that 
may be conceiyed to * intermediate, betwixt 
lake warmneſs and the freezing degree of cold, 
and even theſe are undefin'd enough; for chat, 
which to ſome men's rr will feel lukewarm, 


thanks i 


„ Ani 
coldneſs, which is 
as well as the other 
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wurineſs and 


ving if you 


ed another way of aullag a ſtandard for weather-glaſlcs, 


requiſite to make diftill'd wacec begin to freeze: but though the accurateneſs of this way 
y queſtioned, and cannot often be put in practice, even in winter itſelf, nor without uw fee Hog 


juſtly 
vet i chap aid by avi vantagiouſly made uſe of, when the cold happens to be great enough to freeze water. 
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3 nor is even the 


FEES 


merical inſtrument, tha, if by che Gilling of 
the liquor, or the cracking of theiglaſs, or the 
caſual iyeruſron'of ſome bubbles of air, or by 


dard, where with to meaſure the varying tem- 
perature And 
ficule to include in the cavity of a weather-glaſs 
ſome other 1 yet it will 


of the air. it be not dif- 


be very difficult, if not to include 
a body, fit to reſent and che alterations 
of the ambient air, without being alſo liable 
to receive impreſſions from it at the time of 


i being dare ut ur. 


Yer I will Abe emit) chat Lhave ame- 
times conſidered, whether the eſſential oil of a- 
nifeeds (which is that, that is diſtilPd by the in- 
r — water 5 w limbeck) might — 

uring a year, be of 

to us, in nakleg and judging. of weather- 
glaſſes. For this liquor, as we elſewhere alſo 
note, having the peculiarity of | loſing its flui- 
dity during almoſt all the winter, and a good 
part of the ſpring, and autumn too. when the 
weather, or the time of the day, is colder; 
this — 2 being ſuch, in caſe you very 
py and then into it the 
of a NS furniſhed with ſpirit of 
wine, that will burn all away, you-ſuffer the oil 
to re-congeal leiſurely of itſelf, you may, by 
obſerying the ſtation of the ſpirit. of wine in 
the thermoſcope, when the oil begins manifeſt · 
ly to curdle about it, be in ſome meaſure aſſiſt- 
ed to make another weather · glaſs like it“. For 
ſuch rectified ſpirit of wine into a 
cavity of whoſe ſpherical, and that 
of its cylindrical part, are as near, as may be, 
equal to the correſpondent cavities in the for- 
mer glaſs, you may, by ſome heedful trials 
made with thawed and recongealed 9 
Sy 
namely, by obſerving * 


glaſs, t 


Society. A 
* have already deſe „ b 
+. Hock very imple, yet it is much more commodious 


„bring the ſecond weather 
. firſt 1 ger 6 


know che tween the part 
quantity er pid of Wine; your ma ally * eluded air, and the cavity of the cylinder, in 


Defibhencies of WEATHER-OLAsSEs. 
to be © a cylinder, fender n pee 


rtion be- 


of the eſt by the in- 


Phial | 


enough make un eltimate,""by che place it which the liquor is to play up and down, 


reaches to in the neck of the inſtrument, whoſe 
ity you ald know, Whether it expands or 
| irſelf e the goth, che zoth, or the 
- oth part . of the bulk it was of, when the 


* 
o 
, 
* 


u are 8 ' wider at the upper part 
the bubble, than otherwhere; — 4 


they 


of rhe* informations, afforded us by weather- 
glaſſes. To which may be added, that even 


in another rreatiſe, be 
for ſeveral” of the following experiments of 
cold, than that, Which is commonly in uſe. 
For in this, where the included air is as it 
were pendulous at the top of the glaſs, it is 
very troubleſome and difficult fo to - 5.11 horry 
bodies, and jally liquid ones to it, as there- 
with —— wheteas the 
thermometers, I ſpealt of, being made by the 
inſertion of a cylindrical pipe of glaſs (open at 
doth ends) into a phial or bottle, and by exactly 
ſtopping with ſealing- wax, or very cloſe ce- 
ment, the mouth of the phial, that the included 
air may have no communication with the ex- 


ternal, but by the newly- mentioned pipe: in 


this kind of inſtrument, I ſay, by chuſing a 
Phial as large as you pleaſe, and fitting it with 
3 


ſenſibility (if I tnay ſo ſpeak) of this ve 
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w to be more curious) but this other 


examined, and letting 
as we pleaſe. And fo we may alſo meaſure the 


may be talily made ſo great, as to make the 
"liquor in this inſtrument, with the ſame degree 
of heat and cold, riſe or fall four or five, or 
more times, as much as the 
wont to do in an ordinary 
"the cavity that lodges” the air, is wont to be 
much too ſmall, . — the bigneſs of the 
© pipe, Whereinto the air muſt, 


dulous liquor is 
weather-glafs, where 


| when it is rari- 
ed, expand itſelf. But it is not the greater 
kind 
"of weather-glaſſes, nor their not needing frames, 
that makes me take notice of them in this 
contrivances 
that I kno 
quality, which makes them fit for divers of 
the following experiments, wherein we ſhall 


have occaſion to mention them; namely, that 


with little or no trouble and inconvenience we 
may imploy liquors or other bodies to refrige- 
rate the included air, by immerſing the phial, 
if need be (by a weight) into the liquor to be 
it ſtand there as long 


co of earth, ſnow, powdered ice, and 


other conſiſtent bodies, which may be heaped 


about the phial, or in which it may be 


buried. 


III. I Corsi ER too, that though men are 


wont confidently enough to conclude, that in 
caſe (for inſtance) the coldneſs of the weather 


make the liquor in a thermoſcope yeſterday 
an inch higher than ir was the day before, and 
this day an inch higher than it was yeſterday, 


the air muſt be this day as cold again as it was 


yeſterday, or at leaſt that the increaſe of cold 
muſt be double to what it was yeſterday, and 
ſo in other proportions; yet the validity of 
this collection may very juſtly be queſtioned; 

though we ſhould grant, that cold is that, 
which of itſelf, or by its own power, contracts 
the air, yet how does it appear, that a double 
degree of cold muſt produce a double degree 
of condenfation in the air, and not either more 
or leſs? Since beſides that it is taken for grant- 
ed, but not proved, that the differing quali- 
ties of included ait in ſeveral inſtruments, and 
the differing bigneſſes of the pipes, and the 
differirig degrees of expanſion, wherein the in- 
cluded air may happen to be, when the aſcen- 
ſion of the water begins ta be reckoned, may 
render this poets very ſuſpicious ; beſides 
all this, 0 ay) Iam not inclined to grant, 
(what philofophers have hitherto ſuppoſed) that 
the condenſation of the air, and the aſcenſion 
of the water, is only, or ſo much as principally, 
collected by the proper virtue of the cold, but 
by the preſſure of the ambient air, as we ſhall 
ere long more fully declare. And if this be 
made out, then the computation, we are con- 
ſidering, will be found to be very fallacious; 


for we have elſewhere ſhewn, that the ftirengths De/once 4- 
required to compreſs air are in reciprocal pro- Sint Li. 


portion, or thereabouts, to the ſpaces compre- 


hending the ſame portion of air. So that if 5 


a cylinder (for inſtance) of four inches of * 
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apt to receive notable impreſſions 
but. with water, which yet is caſily turned into ti 
Ku] Nate, WI—ch yet dil be 


ng, means produce the 
. pirigot vine. 
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water again. My 1 8 | 
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component particles 
ffer them, and that h 


they are not perhaps inferiour to moſt chymical me 
ſelf; and yet theſe | 


: 
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m —— * 
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Dpfotaaci⸗ r ne ATHER-DLA er s. 
- — — that a little a- 
| | intimated,” that this * 


_ 


agitation acqui 
neſs ; I tight ſulyoin thus much, — 
addition of a certain ſubſtance (which for 


juſt 
reaſons I muſt forbear to deſcribe) that wauld 


ſcarce ſenſibly reſrigerate common water ; I 
a ngN Fheah Une 
1 2555 is wont to the touch to 
— the el water, to. rateive a 


upon 

n 1 
ence of the atmoſphere's gravity upon common 
 weather-glaſſes, of 
them and thole * are rere ee 


denſation of | a liquor 
becauſe: of the — 
impoſſibility of a vacuum, and 
cauſe I had: never, ſen any exper! 
kind, nor met witch any that had: tut afict 
ſome trials, which N led me to 
make ſucceſsfully e 
ſealed glafſes, both air and water might be 

ternately rarified anti condenſed ; I found my 
work much facilitated by the ſight. of 2 fal 
ſcaled weather: glaſs, newly brought by an in- 
genious traveller from Hlarence, here it ſeems 
ſome of the eminent virtuoſi, that ennobled 
that fair city, had got the ſtart of us in redu · 
cing ſealed glaſſes into à convenient ſhape for 
thermoſcopes. But ſinoe that, the invention 
has in Exgland by a dexterous hand, that uſes 
to make them for me, been improved, and 


the glaſſes we now uſe art „ eee 


ſhaped, and more exact than the pattern, 1 
cauſed che firſt to be made by. But che 
of theſe long ones, that we now uſe, is a 
of more niceneſs and difficulty, - than they, that 
have not tried, will be apt to imagine, and 
therefore may elſewhere deferve either from our 
pen, orhis, that is moſt Oey. * gay + them, 
a more. particular account of the way 
forming it; the ad of theſe — — 


gaſes be: being at no hand conſiderable,” For 
OL. II 


ſteams of ſuch bodies Fo. we formerly 


glaſſes, there is no danger, that liquor ſhould 
either ſpill or evaporate. And upon the fame 
account, theſe have this advantage, that you 
may ſaſely let them down into the fea, and 
immerſe them in any liquor, you pleaſe, with- 


out excepting. the moſt corroſive to examine 
their coldneſs: not to mention, that inſtead of 


the coarſer liquors uſed in common weather- 
which are ſome of them not unapt to 
pt and others unapt enough to comply 
the flighter alterations of the air, and in- 

Read of the colourleſs liquor, whether water 
or no (I know not) uſed in the Florentine 
weather-glaſs I ſaw, we employ highly rectified 
_ of wine, whoſe being brought to a love- 
red with cochineal, opened by the moſt 
Neale volatile ſpirit of urine, by which means 


mM 


Honig of heat will malte the 
tincture aſcend” in the very ſlender cylindrical 
ſtem of one of theſe uſeful inſtruments; of 


which, we have ſpoken the more particularly 
in this place, A 9 we ſhall have I. requent oc- 
caſions to mention them in the Ling - 
pers ; and no body as yet, that we know, Go 

Bb r though theſe weather-glaſſes be much 
mare to be rolied on, tlian thoſe, that are com- 
r, uſc, yet we would have a philoſo- 


pher look upon both theſe: and our ſenſorics, 


but as — to be imployed by his reaſon, 
when he makes his eſtimates of the coldneſs 


of bodies: and though perhaps it will Ggnity 
nothing in the event, yet I ſee not, why it 
ſhould miſboco me a naturaliſt's diligence and 
circumſ try, whether even ſuch wea- 


be- written any account of them. 


pection, to 
ther- glaſſes ought to be ſo far allowed of, as to 
hinder men from — any other king of 
Ways of eſtimating cold. 
Fon, though the ſealing of theſe weather- 
glaſſes protect the included liquor from the 
pte ſſure "of the air, and keep it from evaporat- 
ing, ynt it will not fallow from hence, that 
they muſt he exempt from all the other imper- 
_— which we pony: mentioned to be 
to weather 
Kxow not, whether — will allow me to 
add on.this occaſion, that tincted ſpirit of wine 
(and the like may, for aught we know, be ſaid 
of any ſuch liguor) being a particular mixture, 
in caſe it be allowed poſſible, that the ſubtile 
noted 
10 
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permeate it: 19 


gp readily 


; 95 , that ſome 
| that wander through the air; may be 
more or . lefs cold, endacr aro ecu nao or 
hinder an agitation. among the minute parts 
in reference to it, than-in reference to other 
liquors : as we formerly noted, that a grain count, 
or two, of opium wilt excerdin gly allay the 
warmth and motion of the whole — 
in a man's body, though ten times that quan- 


tity will not ſenſibly refrigerate the tenth part liquor 


of ſo much water. And that this may appear 
the leb, exrravagant, I ſhall here add fore men- 
tion of an odd phanomenon, that, as it were, 
by ſome fate has occurred to me, fince I began 
the diſcourſe T am now upon: for whilſt I was 
yeſterday writing it, 1 occaſion to exa- 
_ ſuch a ſealed weather-glaſs (as I have 
of) the temper of a certain 

8 nge kind Bore that towards the cloſe 
of this treatiſe, .I ſhall have occaſion to take 
ſpecial notice of : and though to the touch it 
appeared E yet havin 8. put into 
it the ball, rt of the ſtem of the ſealed 
weather gal 1 i Edd included liquor ſlow- 
ly e impell ab that at length, 
to my wonder, it eight or nine inches in 
a ſtem, whith wes noe tooth above (ü—— 
Bur that which I relate, as the ſurprizing cir- 
cumſtance, is, that when I had out the 
thermoſcope, and removed it again into a deep 
glaſs full of cold water, whence I had juſt be- 
fore taken it out, to put it into the anomalous 


mixture, T had a mind to examine ; the tinc- 


ture in the weather-glaſs did not (as it was 
wont; and as any one would have expected) 


in to ſubſide towards its former ſta- 
2 4 but 2 about half an inch 


or leſs of the very top of the inſtrument, _— 
neither my own Babe eyes, nor thoſe of a 
perſon very well verſed in making 22 
thermoſcopes, could perceive, that the 
ed tincture was any where diſcontinued by any 
air or bubbles, & eee — ed 
might poſſibly (though it were very unlikely) 
86 by the tepor of the mix- 
ture. But that, which continued our wonder, 
if not increaſed it, was, that during four or 
five hours, that the inſtrument continued in 
the cold water, and during ſome hours alſo, 
that it was expoſed to the air, the tincture did 


not ſubſide above half an inch; and, which is ly gives 


yet more ſtrange, having left the glaſs all night 

in the window of a room, where there was no 
cen I found in the morning, that its de- 
ſcent was ſcarce ſenſibly greater, for it conti- 
nued about eight inches higher than the mark 
it ſtood at, when I firſt put it into the luke- 
warm mixture; and how it will retain this 


2 From mi caſe PAY _ puſs, in heo abi 
manifeſfta inc quoris increments 0b/ervare, in noui lui i. vero r "qjck &c. 
in his Terra — * mara, Pag. bee in ſince the writing of the 
ving conſulted, OY the means of 
experiment himſelf, but relates it u 
therefore may proba 
thinks it 


' timate, tha delivercd this bur upon another's credit. 


„though 1 willingly allow it not to be like- 


* the — Caſatut, 


ftrange/expunſion, karre Tan el. Bo 
by this,” and what I may have occaſzon ! here- 
after to relate, concerning thus migtire, it may 
ſomewhat the more 'reafoniable Ws Tal. | 
' than even ſealed -weather-glaſſes furniſh- 
fn {tough very rar) cones may in 
Ather by del infleaning he lens ag 
the pores 3 or on ſom other ac- 
receive impreſſions, 'thaty\ias;far .as can 


ealily be diſcerned; are not Purer genuine 


and wonted of heat and cold. 


Tu chymiſt Orthelias tells us, that ther, 
or biſ. Ch 
muth (which ſeems to be the ſame mineral thay". «. 


diltilled from the ore of 


we, in Engliſh, call tin-glaſs) will fwell in the 
glaſs itis kept in, not only manifeſtly, but very 
conſiderably at the full moon, ſhrink at 
the 8 e all my endeavoyrs to 
procure ore had not proved fruitleſs, I 
mould be able, by mꝝ own experience, to diſ- 
e or confirm Baade a phenomenon: 
tobeing as yetiunfurniſhed to make the tria: 
myſelf, leſt it — vanity, ſo much 
as to mention (without rejecting it) a thing ſo 
very unlikely; I ſhall add, that ſince I find the 
thing, for thie main, whicti was delivered 'by 
the chymiſt, employed as an argument by a 
famous: mathematician (the Jeſuit Caſatus ) 
whole e are ſuch, as if he himſelf had 
obſerved, that even in ſtopt glaſſes, the fore- 
mentioned mineral ſpirĩt increaſed very ſenfibly 


in bulk about the time of the full moon; which 


wonder being admitted, may not only counte: 
nancewhat we were faying, but hint ſome other 
en door ror fe A This brings in- 
my mind, (what I have elſewhere mentioned) 
N N of amber I had made with high 
rectified ſpirit of wine, did; for many months, 
in a well-ſtopt glaſs, diſcover itſelf to be fed. 


ed with certain changes, which were thought 
to proceed 


egret mutations of the 
air, Far di ſenſibly fo work, as I had not ob · 
ſerved it to do upon other liquors, wherein the 
ſpirit of wine abounded. And, perhaps, upon 
long and diligent obſeryation, one might find 
a diſparity dining! weather-glaſſes kept in the 
ſame place, but furniſhed with differing liquors; 
a diſparity, 1 ſay, that could not be ſo well a- 

ſeribed to any thing, as to the peculiar nature 
of the reſpective liquors,” which, though of di- 
vers kinds, may (to add towards the facilitation 
of trials) be made of a very conſpicuous colour, 
by the ſelf · ſame metal, copper, which not on- 
the- known colour in aqua fortis, but 
affordsus a fair ſolution in aqua regia, and it makes 
a liquor of a deep and lovely blue in ſpirit of 
urine, or of ſal armoniac, and the like: nay, 
Thave:foynd, that in good chymical oil of tur- 

(for expreſſed oils are too eaſily con- 
gealed) the bare filings of it will yield à ſuffi- 


cient tincture. N RAO but a bare 
ſuſpicion, 


m ſome ſ 


nene flarus, 1 nec foe ani. day licebat in plenilaniis . 


| are the words of Paulus Cæſarur. 
xreliminar ky Fey the author of them ha- 
nds, that he never made or ſaw the 


a cermin/Durchman, whoſe name he adds not, and who 


authority 
bly be the ſame 'Orrbelia that is 1 by the author of theſe preliminary diſcourſes; who = 
Aa oy ite to give the reader this advertiſement, becauſe Caſars; himſelf did not, as he ſhould have done, in- 


ſuoſpicion, that 


ſuch matter as exp 


* 


1 have had, of theſe bubbles, 


of the exte 4 Ao = 
obſervation. already made, to ſhew, that even 
the ſcaled weather; glaſſes, furgiſhed with ſpirit 


wine, are not 10 fectly ud&d. from all 
— 4 Soo] Lackey and liablencfs 
to their qperations, but that they may be wrought 
more than once obſerved, that even in ſealed 
thermoſcopes (made purpoſely at home for 
me, and with great care, by the experteſt ma- 
ker of them) after a good while, and when no 
| expected, there have emerged 
| .which, whether they proceeded from 
e particles of air, harboured 


in the potes of the water, which, in proceſs 


of time, by their union, came to make conſpi- 
cuous bubbles, or from ſome diſpoſed particles 


of the ſpirit of wine itſelf, by ſucceſſive altefa- 


tions, brought to a ſtate of elaſticity, I now, 
examine not ; but only affirm, that ſometimes 
bubbles, great en to 
poſſeſs the ſpace of many inches, in the ſhank 
of a long ſcaled weather-glaſs,, and I have been 
traubled with them in more weather-glaſſes than 
one or two: which I therefore, take notice of, 
not only becauſe it ſeryes to prove what I was 


ſaying, but becauſe it is very fit an qdvertiſe- 


ment ſhould be given of it-to prevent miſtakes. 
For when theſe bubbles are ſmall, and are gene- 
rated, or happen to ſtay at or about the place 
where the ſpherical and cylindrical parts of t 

glaſs. meet, they may eaſily (as I have obſetved) 
lurk unheeded, and reaching from fide to fide, 


ſo divide the ſpirit of wine in the ball from 


that in the ſtem, that the latter ſhall not be ab: 


to riſe and fall according to the changes of t 
weather; the bubble, notwithſtanding its acri- 
al nature, being more indiſpoſed to be moved 
up and down in the ſlender ſtem of a ſmall 
weather⸗glaſs, than the ſpirit of wine itſelf, as 
we have elſewhere ſhewn, that when air is not 
forced, a bubble of it will not, in ſeveral caſes, 
ſo readily paſs through'a very narrow paſlage, 
as would that groſſer fluid, water. ape ihegt 
Bor all theſe difficulties (not to call them 
extravagancies) which I have been mentioning 
about ſcaled weather-glafſcs, I repreſent nor to 
ſhew, that it is (at leaſt as yet) worth While to 
ſuſpect us ſa ſar, as to employ al} the diligence 
and inventions, that were requiſite to prevent or 
ſilence the ſuſpicions of a ſceptick, or that 
might be thought upon, in caſe the matter did 
require or deſerve ſuch extraordinary nicety, 
but only to give men a riſe to conſider, he- 
ther it would be amiſs to take in (when occa- 
ſion preſents itſelf) as many collateral experi- 
ments and obſervations, as-conveniently we can, 
to be made uſe of, as well as our ſenſories and 
weather-glaſſes, in the dijudications of cold. 
And, perhaps, an attentive enquiry, purpoſely 
made, would diſcover to us ſeveral other bodies, 
natural or factitious, which we might make 
ſome uſe of in eſtimating the degrees of cold. 
For though (to give an inſtance?) water be 
thought to be the liquor,that is moſt ſuſceptible 


of ſuch an intenſity of cold, as will deſtroy or 
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ſealed weather-glaſſcs, made of , ſuſpend its fluidity ; yet, not here to repeat 
e aged e 2 
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what we. formerly 2 of the eaſy con- 
calableneſs of oil of aniſeeds, we have (as we 
elſewhere, note to another purpoſe) diſtilled a 
ſubſtance from benzoin, which becomes of a 
fluid, a conſiſtent body, and may be reduced 
to the ſtate of fluidity again by very much 
leſſer alterations of the ambient air, as to heat 
and cold, than would have produced ice or 
thawed it. I could alſo here take notice of 
what I have ſometimes obſerved in amber- 
greaſe, . diſſolved in high rectified ſpirit of 
wine, or in other ſulphureous or reſinous con- 
cretions diſſolved in the fame liquor: for now 
and then, though ĩt ſeemed a meer liquor in 
warm weather, it would in cold weather let go 
part of what it ſwallowed up, and afterwards 
re · diſſolve it upon the return of warm weather; 
ſome. of theſe concretions, as I have ſeen in 
excellent amber-greaſe, ſhooting into fine fi- 
gured maſſes, others being more rudely con- 
gealed. And I might allo add, what I have 
obſerved in chymical liquors, (not unſkilfully 
prepared out of urine, hartſhorn, Ec.) which 
would ſometimes ſeem to be totally clear ſpirits, 
and at other times would ſuffer a greater or 
leſſer proportion of ſalt to cryſtallize at the 
bottom, according to the mutations of the 
weather, in point of cold and heat. Such kind 
of inſtances (I ſay) I could mention, but I ſhall 
rather chuſe to proſecute my examples in that 


obviouſeſt of liquors, water; and add, that even 


that may afford us other teſtimonies of the in- 


- creaſed. or leſſened cold of the air, than that 
which it gives us in common weather-glaſſes. ,. 

b L' Hya o- 
For in ſome parts of France the watermen ob- graphie ds 
ſerye, that the, rivers will bear boats heavier ?.Purn:er, 


loaded in winter, than in ſummer ; and I have oi * 


upon inquiry been credibly informed, thay ſea- 
men have obſerved their ſhips to draw leſs 
water upon the coaſts of frozen regions (where 
yet the ſea is wont to be leſs brackiſh) than 
they do on our Britiſh ſeas : which argues, that 


© water is thicker and heavier in winter than in 


ſummer. Nay, I ſhall add, that not only in 
differing ſeaſons of the year, but even at ſeve- 
ral times of the ſame day, I have often obſer- 
ved the coldneſs of the air to be (regularly 
enough) ſo much greater at one time of the day 
than at another, that a glaſs bubble hermeti- 
cally ſealed and poifed ſo as to be exactly of 
the ſame weight with its equal bulk of water, 
as that liquor was conſtituted at one time of 
the day, would about noon, when the warmth, 
that the ſummer's ſun produced in the air, had 
ſomewhat rarified the water, and thereby made 
it, bulk for bulk, ſomewhat lighter than before, 
the bubble would fink to the bottom of the 
water, which (for the better marking the ex- 
periment) I kept in a glaſs-rube; but when at 
night the coolneſs of che air had recondenſed 
the water, and thereby made it heavier, it be- 
an, by little and little, to buoy up the bubble, 
Which uſually by morning regained the top of 
the water; and at other times of the day it 
not unfrequently happened, that the bubble con- 
tinued ſwimming up and down betwixt the top 
and the bottom, without reaching either of 
them, ſometimes ſtaying ſo long in the ſame 
part 
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the critetis of ed. by reptelet-" 


leave out «ain 
the preſent 


{rea diary 


hs por | | 
hag Fat wor; WM rt. 
aſl, I have [64-6 ad 1 I chink 


improper to ſum up my thoughts 


concern 
ing ns owlag particula © 
Tar. by reaſon of the varied ab un- 
heeded pretel ions of our bodies, the ſingle 
and immediate inſormatiotis df vir ken are 
nde Mays to be trüſtet. 

2. TMar though common wedther-glafies 
art uſeful * inſtruments, and the informations 

give us are in moſt caſes to 
thoſe of our ſenſe of touching, in re of 
their not being ſo ſbje&t to unheed 
tions ; yet even theſe inſtruments being 
= be wrought upon by the different weights of 
the atmi6ſphere, as well as by heat and cold, 

may (upon that and perhaps ſome other ac- 
counts) eaſily miſinform us in ſeveral caſes, un- 
leſs in ſuch caſts y ved dy other inftru- 
ments the preſent of the here. 

2.'Tr4r the ſealed | wearherighafſcs, we 
have been menitioning, are {6 fur preferable to 
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y imperfect, | 


Peripatetick opinion,that (to ſſum a void) wa- 
ter muſt remain ſuſpended in glaſſes, where, if 
it fall, the air cannot ſucteed it; or the gene- 
ral opinion even of philoſophers as well new as 
old, thatair muſt be far caficr, e 
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1 of Water as Cold in common ROE IO. 


HOUGH 1 GA to end the 
_ preliminary diſcourle, as doubting it 


yet fot confirmation of * 0 I was latel 
ting, about the incompleteneſs of the 
999 (an 
ve ri e „ that may inrich 

the þ ory of cold) 1 will here 1 
e formerly. written on another occaſion. 

Fot though upon. that account I am fain to 
3 as not ſuited to 
the main body of the 
AGourks may not im y) an- 
W bo WARP Ye dry BA ut Wen- 
ther- glaſſes ſince it examines the cauſes of the 
Pain arts phenomenon of them, and will per- 


to diſcover the incompleteneſs of 


me aber coll 
true cauſe, even of the 992 
menon of common weather-glaſſes ( 
moſt every man r ul 
not yet been ſufficiently inquired into. 

HE diſcourſe then, that firlt part of it (as 


hs, tak to our preſent mee ea omitted, 


ſatisfac- 
what 


—— To proſecute our 
totily, it will concern us to 


„ upon 
account the water riſes in cold weather, and falls * 


be thought prolix Ne * 


becauſe the evincement thereof Ys 


ſhewing, that the 
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ng the air in the weather- and 
thereby reducing it 3 
formerly it the water muſt neceſſarily 
aſcend to fill the place deſerted. by the — 
air, leſt wes ruth ſhoald become a vacuum, 
which nature 


Fs againſt this explication, we have ſeveral 


gs to 
Fox. firlt, I am not ſatisfied, that cog. .of 
the ſehoolmen orPeripateticks (at leaſt of thoſe 
I have met with) have ſoli evinced, that na- 
ture cannot be brought to admit of a vacuum. 
Nor do I much expect to ſee that aſſertion well 
prone by theſe, or by any other, that for- 
to make. uſe of the 3 


very 


7 
a wy Ws. 
* 
1 * N 
4. 
7 
ud 


extenſion: 


% 
n 
| 
? 


115 
TEE 
482 


3 


Sz 
1 ; 
. 


to 


. 


4 


F 


the wivecſe, {tr * 
Fit were a free agent, contrary 
of its own private nature, 


hn, that, as is prefamed; would 
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Tito v, If you take à bolt- W 

ſtem, and do, with: that 
the Torricellian experi- 
an 


o 
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in 
not, that the mercury, Which u- 
lous in the pipe at the height of about thirty 
inches, offers to- aſcend into the caviry 


e 
che outward application of cold bodies to the 
forſaken part of the head will not, perhaps, 
octaſion the tiſing of the quickſilyer + of an 
inch, if half ſo much, though the like degree 
of cold would make the water aſcend in a 
vulgar thermometer, though, ſhorter, to the 
height of ſeveral inches. Bur this argument 1 
alſo, on another occaſion, further diſplay and 
vindicatee. 4/4 

Wux RTT I ſhall add one more, taken 
from the conſideration of theſe fealed weather- 
glaſſes, that are deſcribed in this preſent Hiſto- 


of Cold. For, in theſe: the air does not tion 


ink, but rather ſeems to be ed, when 
the weather grows colder. If it be faid, that 
water being contrafted by the cold, the air fol- 
lows it, to prevent a vacuum ; I anſwer, that 
thoſe, that ſay this, ſhould explain why, where- 
as in common weather-glafſes the water aſcends 
to follow the air, in theſe the air muſt deſcend 
to follow the water; and why, fince to avoid 
a vacuum, the one in cotnmon weather-glaſſes, 
and the other in ſealed ones, reſiſts contrac- 
tion, nature does not rather make the air in 
common thermometers retain the extenſion, 
they conceive due to its nature, than put her 
ſelf to the double labour of ſuffering the air to 
be preternaturally condenſed, and compelling 
the water to aſcend contrary to its nature. But 
theſe nts I will not urge ſo much as 
this other, that in our preſent᷑ caſe che above 
0 anſwer will by no means folve the 
difficulty. For if the water be really con- 
denſed into lefs, and the air expanded into 
more ſpace, than they reſpeCtively poſſeſt be- 
fore; 1 ſee not, how a vacuum or a worſe in- 
convenience will be avoided. For I demand, 
ſince glaſs is granted to be impervious to air 
and water, (as indeed elſe nature would not 
need to make water aſcend contrary to its on 
Won à common weather - glaſs) what be- 
Vol. II. | 


ch any more place than it did before, 


time than at another; 
; tended, I ſhall not urge, that it appears not, 


; 4.00 
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tonnes of the body, that was harbored in the 
ſpace deſerted by the water upon its condenſa- 
— ? beg N thoſe, that do 32 ſay 

thing eſcaped away through the or 
that any thing 55 will not eaſily 


Was 
anſwer. But this is not all ; for I further de- 


mand, when the air expands itſelf to follow the 


cuum boch enatrrvatum (as the od Epicureant 


rpuſcles cannot advance into this ſpace de- 
by the water, without leaving either in 


part the ſpaces they filled before 


changes place, but does not adequate] 


| t if it be 
faid,” that the ſame nir, without any ſubſtantial 
acceſſion, may ad<quarely fill more ſpace at one 

this, I ſay, de pre- 


why it were not more eaſy fot nature in com- 
mon weather-glaſſes, as well as in ſealed ones, 
the air, which they teach to be fo 
rarified and condenſed, than to 
the he 4 body of water to aſtend. Fot 
I may very well reply, that I ſcarce know any 
opinion in natural philoſophy, chat to me ſeems 
more anintelligible, and mote worthy to be 
confidently rejected, chan this harſh hypotheſis 
of N oe Of 95 Loos think it inju- 
rious to fo judicious à phi her, as my Lor 
Brounc ler, to ae the to manifeſt the 
abſurdity, though 1 had not in another place 
ſhewn it already, th le 
Tur next. 
touching the cauſe of the aſcenſion of water 
cold in weather-glaſſes, is that of Mr. Hobbes, 
who, in the laſt chapter of his book 4z Corpore, 
ſet. 12. having premiſed a delineation of a 
common weather-glaſs, ſabjoins rhis explica- 


In the fixth and ſeventh articles of the 27th 
chapter (where I confider the cauſe of cold) I 
hav . cours * are ae colder 

t preffire © the air, that is to ſay, by a 
AN wind, that pteſſeth them. For * 
ſame cauſe it is, that the ſuperficies of the 
water is preſſed at F, and having no place, to 
which it may retire from this preſſure, beſides 
the cavity of the cylinder between H and E, 
it is chere fore neceſſarily forced rhither by the 
cold, and conſequently it aſcendeth more or 
leſs, according as the cold is more or leſs in- 
creaſed. And again, as the heat is more in- 
tenſe, ot the cold more remiſs, the ſame watet 
will be depreſſed more or leſs hy its own gra · 
vity, that is to ſay, by the caufe of gravicy 
above explicatecc. 3 

Bur however the author of this explication, 
to prepare us to receive it, tell us, that how- 
ever the above-mentioned phænomena be cer- 
tainly known to be trur & experience, the cauſe 
ucbertheleſt bas not been diſcovered; yet 1 con- 
fes, I chink this newly recited affertion might 
as well have been placed after his explication, 
as juſt before it. 

Fon firſt, whereas, he remits us to the fixth 
and ſeventh articles of the 27th chapter (for 
this reference is miſprinted) as containing rhe 
Ttr grounds 
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Water, how by that expanſion of the air, à va- 
mer per um, is avoided, For the atri- 
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Hicient, 


Eliewhere 


to ew. An ATE what he 
Articl aſtant Yd, das pie fluig 
bodies; 0 &s them co that that 
is prooficfsly affirmed, we Oe allo ve OCCAa» 


| Ei to menfign. e Water 
| was" not only 1 5 EE, 75 red 
Into © > ICE, | thoug 


t were {; Wee 


ls, and thoſe ſuſpended. 21 in 27 glaſſes 


ſore, others were totally immerſedin tnfreezing 
liquors z ſo that the water, that was fealed up, 2 
was fy wy protected from being 181 
the Win r. Hab Habbes's. coficeit chef 


© SECONDLY, L o no eo chat the cold 

ſhould. preſs up the ſup! 

the ſhank of the weat er-Ylals, eſpecially ſince 
is manifeſt, that the water Will riſe with cold 

womens] abt in a till place, and free 

from any ſenſiblt 7 Benden that it Py 

be ed, and not bately affirmed, Gee, 


of fretzing requires. 


inſenfibſe motion ry the 724. WH 35 | pros 


and, that ſuch a one 18, the cauſe 


ration of water; and 1 it ſheuld be alſo ſhewn, 


how, this, wind comes to be able to raiſe. the wa- 
tet, and that to 122 DOR of many. inches 


more in one part of the 1 than in ano- 
. . ther, "Beſides all this, 1 lay, we find by 

- perience, that water poured, into a polt- 

© till it have filled che MER raked 88 


way into the ſtem, will, upon a powerful. re- 
frigeration, ſhort of 585 {which is the caſe 
of water in weather-glaſſes, when the air grows 
colder) manifeſt] ſhrink, into a narrower room, 


iniſtead of being impelled up higher in the pipe. 


han if inan ordinary weather- Blas witha Jong 
k, you apply a mixture of ic gr ſnow, and 

lt-head, the water will readlily 
aſcend in the ſhank to the height of divers in- 
ches, 'which, how it will be explained by Mr. 


Hobbes's hypotheſis, I do not well ſee. 
Tamblr, I wonder he ſhould tell us, that 


the reaſon, why the preſſed water aſcends into the 
ſhank of the 9 La -glaſs, is, becauſe it hath 


no other place, into which it may.retire from 
the vrefſlite of the wind ; ſince he, 


jecting a 
vacuum, and affirming the world to every 
where perfectly full, ſhould not, methinks, 
have ſo ſoon. fo orgotten, that in the very para- 
1 aph or ſection immediately 

imſelf had told us, that he cannot ima ine, 
ne- 
vertheleſs contain ſometimes a greater, fometimes 
'a leſs quantity of matter ; that is to ſay, .that.it 
can be fuller than full. So that I ſee. not, why 
the water ſhould find more room. to entertain 
it, in the cylindrical cavity of the weather- 
glaſs already adequately filled with air, than 
other where, And in the ſealed weather-gla(- 
ſes we have above been mentioning, and 
wherein the water deſcends with cold, it will 
be very hard for Mr. Hobbes to make out 


nn n to his doctrine. Be- 
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em had air about chem, and 
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at of the, Water on 


of. the water, but 85 
beivg thruſt domn, dy, che prefluce of the in- 
bent air; ſince the 2 5 9 weight 


would make the internal water fall but to a 
Level with the ſurface of the external water, 
and d N io much, . it. $9, for — 
, ou ns , ee uc W er- 
1 al , 12 e the 


$ lon; 
of ſo far to . iel, as to How 9 water 


out of the'ſhank, and break through the exter- 
nal water in divers conſpicuous bubbles, after 
whoſe, eruption the remaining air being 
refrigerated by the remo of the wea 
glaſs into a cooler place, 2 loſs of E 
of the air, that eſcaped . pa 
_ _ 2 98880 Ki er in be, 
an in : degree: t ormer 
have been im a, Kol hs oy 
uffice to der CN 
Hobbes's conceit. "% | 
_ Tx thirdandlaft opinion we e Malene, 
is that of ſome i ingenious modern naturaliſts, 
who acknowledging, that the.; Air has a weight, 
y) 


(which Mr. Hobbes alſo does in effect admit, 
though he make not ſq good uſe of it as the 


do by that e the aſcenſion of water : 


weather-glaſſes ; teaching, that the cold of t 
ambient air ie the included air ſhrin 
to far leſs room 1 


Tims 


which was T9 Geena by the 152 * 


Ing air. 
"> though this 2 account * e 


far to thoſe, which we mentioned forelt, 
thpagh 3 it be not only ingenious, but, as far f 
it 1 reac hes, true ; et to me 1 confeſs it ſeems 
not ſufficient, and therefore I would 10 0h 11055 
What is defeRive, by taking in the preſſu 
(and in ſome 0 the 1 a) ) of the 14 50 
air, not only. againſt dae l ace NA water, (for 
that the newly. 2 ned explication likewiſe 
* but alſo againſt the internal or included 


For the recited hypothelis gives indeed a 
a accpunt, why the water 1s e 
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on the For in wine. cir- 
Worth Pay of Which we / ſhall 
an It 


may ſo happen, that 
the 1 chat beats * the water to 
be ig will not be fo much refrigerated, 
us the included air, that is to be condenſed; 
and * Wentiy the other air will haye a 
ſtronger ſpring, than this laſt mentioned air will 
retain, and thetefore 'the former will have a 
carer e than the latter will be able t to 
iſt. 
WI ſhall not now examine, be the 
Tpring, of the air depend the ſpringy ſtruc⸗ 
rute of each l dle, as the ſpring of 
wooll does upon the texture of the particular 
Hairs it 5 ilts Of, or upon the agitation of 
ſome interfluent ſubtile matter, that, in its paſ- 
Tag through the atrial particles, whirries each 
them about, or both theſe cauſes to- 
5 or upon ſome other differing from ei- 
et of them: but this ſcems e enough, 
that as, When air, being ſeal p in a glaßs, is 
afterwards well heated, See it acquire not 
any greater dimenſions, ſe, than ĩt had 
before, Jet it Has its ſpring much increaſed by 
the heat; as may appear, if the ſealed tip be 
broken undei water, by the eruption of bubbles, 
by the endeavour of the impriſoned air to ex- 
and itſelf; ſo yponthe deftiger 5 1 the air, 
ſealed u 1.1500 the aclditional ſpring (if 
I may ſo ſpeak) which the heat po it, will 
be tu on Kane 1880s of that Hear, or as ſoon 
as the eder! of that heat is Ueſtroyed, yet there 
will remain, in the included air, a oo dbrable 
ſpring, and ſofficient to make it as well fill (at 
= as to ſenſe)" the cavity of the ſealed glas, 
as it did when; its ſpring was ſtronger. "And 
. we may concave, that og! 
cold, at leaſt ſuch as we meet with in this 
mate of ours, does make the ſpring of an in- 
cluded of air weaker than it was before 
the refrigeration of that air, yet it may not 
make it ſo much weaker, but that the aerial 
corpuſcles may de kept ſo far extended, as not 
at all (or ſcarce 82050 to quit the room they 
poſſeſſed before, in ca 8 be not, contigu- 
ous to* them, any other body, which,” by its 
preſſure, endeavours to thruſt” them aaa 
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nd fo mak ey 2 of that ſpace. 
— cddauſe I therefore . that if 
caſe*propoſed do happen, it is obvious to 

g of the air 
nfo much forte to reſiſt an exter- 
"as it would have, if the cold had 
tly this cooled 
air muſt yield and ſuffer itſelf to be condenſed, 
to eee to which 
was but equal before its being weaken&d!' And 
h in common weathier-glaſſes is the preſſure, 
chat is conſtantly upon the ſurface of the water 
the account of the gra- 
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nal 


Pe, „ 


explained! our con} „we 
to the experiments we made 
to countenance it, as we id them endete n in 
our looſe notes. aw 
In one of which, I find what follows: moe 
Wr took à phial capable of containing five 
or ſix ounces of water, and having filled it al- 
moſt half full with that fquor, we inverted in- 
to it a glaſs-pipe of about ten inches long, 
and much r than a large ſwan's quill, 
ſealed at one end, and at the other filled top- 
full wich water; lo that the open orifice being 
immerſed under the veſſel'd water (of the phial) 
there no air at the top of the pipe. 


Hv thus 


remained 
Then, as much of the orifice of tlie phiabs neck, 


as was not filled by the pipe, being catefully 
cloſed with cement, that no air could get in or 
out, the phial was placed in ſnow and ſalt, till the 
veſſel'd water began to frerze at the top and 
bottom; and, according to our expectation, we 
found, that, Hotwithſtanding this great degree 
of infrigeration'of the air in the phial, the water 
in the pipe did not at all deſcend : ſo that ei- 
ther the air did not ſhrink by ſo great a cold, 
or the water, whether to avoid a vacuum, or 
otherwiſe, did not remove out of the pipe to 


poſſes the place deſerted by the refrigerated | 


air. * 

gelbe we eee vured to repeat 
the expenment with the ſame glaſſes ; but ha- 
ving had occaſion to be abſent a little too long 
(though not very long) we found, at our re- 
turn, the upper and ſealed part 'of the pipe 
beaten out, which we {ſuppoſed to have been 
done by the intumeſcence of the water in the 
phial upon its glaciation, 

WHEREFORE we faſtned into the ſame pbial 
another pipe, ſome inches longer than the for- 
mer, and drawn very lender ar the ſcaled end, 
that it might eaſily be broken there 3 and ha- 
ving ſet the phial to freeze, as before, without 
finding the water to deſcend in the pipe, we 
did, with a forceps, break off the ſcaled end, 
chat the outward air might come-to preſs upon 
the ſuſpended water, and, by! it, upon the cool-- 
ed air in the phial; vhereupom, as we expected, 
the water was ſwiftly depreſſed, by our eſti- 
mate, eight or ten inches, but not fo low by a 

tty deal, as the ſurjqce of” _- water in the 

tal: 


AFTER cls by muh OY air in he TY . 


and by blowing into it through the pipe, the 
water was raifed within about half an n 
TN the 
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2.— that it might, by its ſpring, impel 


in whoſe ſhorter 


Gphon, 


drawn. very ſmall, that it might be the more 


leg the glaſs was 


H1s done, we got in a convenient quantity 
of water, which aſcended to a pretty height in 
both the legs of the bent glaſs, after which the 
ſhorter ig Oy ſealed after the man- 
ner he to be mentioned, there remained. 

tity of air above the water in 


Se the 5. a Pretty quantity 


that ſhorter leg, which was purpoſely left there, 
up the water 
in the longer leg upon the refrigeration of the 
air inaluded in nger leg. All this being 
done, the whole glaſs was ſo placed in a con- 
venient frame, that the oval part of it was ſup- 
ported by the frame, which the bend- 
ed ſhank of the weather-glaſs did hang fo, that 
2 mixture of ice and + might 2 
fam to ln 1 7 

the alf induded in the without much cool- 
. 9.0 ho lindrical of the glaſs. 
account, that I find of this trial in one of 

my notes, is this. | i 
Ix tlie bent egg, that was ſcaled up 
with water, in both legs, upon the application 
of ice 9 ale to the ellipſis at a convenient 
time, the water in the longer leg aſcended a 
1215 but not by our gueſs above a barley-corn's 
ength 
of al (as I remember) that were left in 
the ſhotter leg, expanded itlelf (to ſenſe) as 
much; but as ſoon as I broke off the lender 
wire, wherein the ſhorter leg ended, the ex- 
ternal air ruſhing in made the water riſe about 


and Aſcent of WATER by Cold, &. 


if near ſo much, and about four inches 
buſineſs of weather · glaſſes, which '(I fear) we 


two inches and a quarter in the longer leg, and 
then, there not being water enough, broke 
through it in many bubbles. , 

Tuvs far the note, to which I ſhall only 
add, that in this caſe the aſcenſion of the wa- 
ter in the longer leg cannot be attributed to 
the weight of the air in the ſhorter leg, that 
being, I know not how much, too ſmall to lift 
. ſo much water, but to the ſpring of that air: 

d alſo that we need not marvel, the expan- 
ſion of that air ſhould be ſo ſmall, ſince Hime 
of the experiments, hereafter to be related, 
will ſhew us, that the refrigeration of the air 
in ſuch trials (as that newly recited) does not 
weaken the ſpring of. it any thing near ſo con- 
ſiderably as one would expect. So that the air 
in the longer leg could yield but a very little 
to that in the ſhorter leg, eſpecially ſince the 
ſmallneſs of this laſt named proportion of air 


made its ſpring to be more eaſily and conſide- 
ha w by a ſmall expanſion. 
nus far our paradoxical diſcourſe, which 


contains divers particulars, that, being added 
to the conſiderations, whereunto we * (by 
cs fam appendix) ſubjoined it, might afford 
us ſeveral reflections : but having dwelt too long 
on one ſubject already, we ſhall now conclude 
with this, upon the whole matter ; 

THaT there is ſomewhat or other in the 


do nor yet ſufficiently underſtand, and which 
yet, I hope, that by other trials and more heed- 


ful obſervations we ſhall diſcover. 


The Paper er, that was prefixed (by 


way of a ſhort prefatory Addreſs) 
o the enſuing Hiſtory of Cold, when being to 
| zo . the Royal Society, it was, put into the hands of its 


be brought 


in, and 


nu worthy Prefident, the Lord V, count Brounker, was as followeth. 


. 
and 6 * * Fol 


4 4... Little Chelſea, Feb. 14. 1662. 8. A. 
T HE time your lordſhip and the ſociety 
. I | appointed mefor the bringing in of my 
| papers, concerning cold, is ſo very ſhort, 
that to give you the fruits of my obedience as 
| as you are pleaſed to require them, I muſt 
them you very immuture, and I ſhould 
ay very unfit for your peruſal, if you were not 
as well qualified to y deñciencies and im- 
perfections as to diſcern them. For of all the old 
 obſervatiotis, I made divers years ago, in order 


TOYES 


making diver oches and which is worſt of all) 
* - | | . . 
© = 5 ( 


Vor, 


or byaſs them to = pre-conceived hypotheſis. 
u u 


divers glaſſes, and other inſtruments I would 
have employed, the ways both by land and 
water were ſo obſtructed by the ſnow and ice, 
that I could not ſeaſonably procure them from 
London, and was thereby reduced to leave ſe- 
veral trials, I ſhould have made, either unat - 
tem or un But leſt you ſhould 
think, that what I intend only to excuſe my 
unaccura is meant to excuſe my pains, 
I ſhall without further apology apply my ſelf 
to do what the ſhortneſs of the time will allow 
me, which is little more, than to tranſcribe in- 
to this hiſtorical collection moſt of the parti- 


_ culars, which your lordſhip's commands exact, 


though haſte will make me do it in the very 
words, for the moſt part, that I find them, 
in a kind of note-book, wherein I had thrown 
them for my own private uſe z which I the leſs 
ſcruple now to do, not only becauſe the haſte, 
that exacts from me this way of writing, may 
ſerve to excuſe it in me, but that it may the bet- 
ter appear, how little I had de to wreſt 


The. 


7 
r 


| 
| 
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and among the 


The ExPERIMBNTAL. Hier on x 


; | 111 1K 1 Wen 
ae touching ade pts of prin 


dee nocd too, 


8 uality we are to treat of 
10 invite us to it ſeems nh, 
that among the bodies, we pL pms or with 


here below, there is ſcarce any fire, « 
that. is not, at ſome time or other, — 
of actual cold, (at leaſt 1 8 


a- ew fire it Hogs ry b hes, Sg 
Tal, ae T tart 
ſtarted; namely, a q 
(at leaſt like ſuch as is 12 own out 
of a pair of bellows) ra of matter, 


or matter conſider hilt it is in 5 21 à kind 


of motion, e eee. K the 


- of vs bodies, there dae ut 
ſince we dee, that bodies, par ee 164 

be rape? Yay: in a moment, as er, or (as 
far as ſenſe can judges) totally, ring 
fied ſpirit, of wine, t 
immediately before their accenſion, be act 
cold: and as to gunpowder, preſently ee be. 

cenſion, its 1 parts caught in cloſed 
veſſels will alſo appear jet + to the touch. 
But ſuch things 
inſiſt on, partly becauſe it requires the reſolving 
br op cad ny difficult, queition, Which more 
properly belongsto . about heat, 
where we have alrea _ it; 
da bit desen Ache Ibu 


ont Was 


CO ea de e e 
as furn 


that were obvious 


Pow bf that w 
with'a mediocrity © 


attention, as 


and y too, 1 3 
O, As occaſi erves, notice of e 

men, rela bs cold in dhe 
out Fuer wotk 
Ras been to find but, an deliver, the phe- 
nomen of congulation, or of char intenſe de- 
Fa, of cold, which either does the bo- 


it works orat e k of _ 
Turning e Foy expo 


into ice. And thus may v e a 
are about the 1 Gend papels 12202 


havi 
any 1 ber er pres 
town ſoch ch) 


ſerved Cote cernitng „ matter, hes 


oo erte 
"others, are in this AMamite'of ours bur very fey, 


HE e ed nn 


moſt rerarkable N 4 Wirture 
of how and falt, ich: chough nete known, 

"al les öſed here in 8 and 
 fome"othet regiohs'tnuch whe Ay ca 


ro codl dre and fruits, w 


va = T T 


The Kreatin Hr 


begin with 
Mr awe ſhall 
e pull + bei e . how we 


ice may freeze 
ra, of its'p 


into. fire, may yor | 
Outs. And we maſt ave 4 ar, that = 


nevertheleſs we muſt not now ß 


experiments 
purpoſely made in ark ati ney of \ — — concurring Mi 


1 ne — Nut of this — 2 


on- 
1 oned trials, ſonie particular conjecturrs, wr 
Ti 1 n Ye rr 


we firſt went about to try 


ca it made a ſufficientiy quick Jifſojution of the 
12er r 78 


98 A 2 7 al AK th 


eTORY of COLD begun. 


$14 W217 „ 


burying. 1 1 a ture, 
ard thi maar, git 
iy oy rug OE water, that 
immerſed in it its to 
ans 


2. * Circ we are wont to ob- 


trials,” that ſuch 
ee filled with Mee as ie 

this mixture of ſow and falt, 
ao Fra, manner frozen, in 


caſe. we 
. ee ſhow anal without mingling any 


2 that it is very ber 
be Ae wit 1 6 id coontrc, as well 
water 
But thete is great wen 
beriixt water ſo intermingled with ice or ſnow, 
and only ſurrounded with it in a. vel \ ira 

Water is, as ir were, in one entire 
and of a comparatively conliderabl ebe 
io. there is alſo a great difference 

regions, 


ke of 50 in rod uf 4 182 
ere may 


Beebe way degres of cold- 
w in thoſe cli ws, 10d .to 


be ſome Aſp 


a phil] full of water buricd all nigh, 
„we aſcribe not the effect to 

operatlon of the ſow, which may 8 
ly, v nn 


88 it without 2 a iar 


3, Bur though ſnow and ſalt mixt together 

- will freeze en ke ee jonny GaN yet we 
not 

e in irs WON N 

but that ene wee . 

0 


« 4-1 FT up 
on ny has we 3 freeze water without 

the help of ſea-faft; by ſubſtituting Na 
either nitre, or alum, or vitriol; ol.” of fal 
niac, or even ſugur ; for either of thts. 
S W, 
would: ſerve the tum, though they 


dr unmet 4 


I. Wurm ut had made the — 


"as well us in thicir ſolutions. would not likewiſe, 
by being mixt with it, enable ſnow to froege wa- 
der, at leaſt in ſinall and lender glafles? This 


rat 
ſalt e bur we found, a v e 


ans 
1 


externally ad- 


Mavind then, according to this wa 
ſubſtituted ſpirit of nitre for ol of vitriol, @ 
full of common water. +, fpinit of ſalt, we found, that it froze yet more 
- 5, Wazzzrort we bethought our ſelves of powerfully than either of thoſe two liquors, 
an expedient, ' whereby to try the operation, and continued to do fo in thoſe parts of the 
| irits, but of- di ther outlides of the glaſs, that were adjacent to the 
F 7 98 | included mow; till that ſnow was almoſt to- 
rae, emit 
4 in a pre i 
ſtopped only with a cork. V * 
9. ArrzxWwarps ve ſucceſsfully enough 
tried the experiment with ſpirits leis acid, as 
not only with ſpirit of vinegar, but with ſpirit 
of ſugar; I mean the red empyreumatical ſpĩrit 
forded over in a retort, which mixed with ſnow, 
according to the manner of the experiment, 
did at freeze the externally adhering 
ay 1 But * A were very 
in, and very a to diſappear. 
10. Ae es mg a number of trials 


| ity of | t thick ws 33 we „ ef 
hial, we with urinous ſpirits, that abound in volatile ſalt; 
Sh it a Pirie of weak an” N ol , and accordingly having mixt ſpirit of urine 
to emp | ) and and ſnow in an open phial, and agitated them, 


— ably . r * 
cernably, not very ſtrongly, a 
1 ſpirit” of al armonia 4 
thing quick · lime (according to the way I have 
CE another ©) the operation was 
quick 0 | en 5 4 
11. HavinG red wo" Freeze water with 
-acid, and with yolarile ſpirits apart, we thought 
it not amiſs 1 try what they would do both 
r and accordi ring upon ſnow 
beg ſont ſpit of wine, "ah a fit al of . 


6. Aud, as to this fort of experiments, we languid: e 
mall here obſerve once for all, that the ſnow 12. Having thus tried ſalts diſengaged 
or ice included, together with the ſaline ingre- from „ e parts, or ſhattered into COT» 
dient r | | d 2 by iftillation, we made ſome trial like- 
with groſſer ſalts, as with fal-gem, with a 
fublimate made with common ſublimate and 
ſal armoniac, nay, and with both loaf and 
kitchen ſugar, with all which, among the like 
thar T can now remember, the experi- 
ment ſucceeded well enough: alfo a very ſtrong 
ſolution of pot-aſhes, mixed with ſnow in an 
open Age F did freeze, but that very 
faintly. both a ſtrong ſolution of 
very pure ſalt of tartar, and (at another time) 
a ſtrong ſokition of pot-aſhes, being the one as 
well as the other, mixed and agitated with 
ſow in a fingle phial, produced films of ice 
(though thin ones) on che outſide of the glaſs. 


N 
And left it 1 


t 13. Ayr this, we thought fit to make a 
through'the fides © aſs, but chat the air trial of another kind, of Which I find this ac- 
within the phial, highly reftigerated by the count among 1 rea We filled a ſingle phial 
mi upon the aceotint- ir free with ſnow, and then into it a conve- 


intercourſe the air & 


nient proportion of a ſtrotigly ſweet ſolution of 


minium in ſpirit of vinegar, and having ſhaked 
the mixture together, we found, that this ſweer 
ſugar of lead did, as well as acid and alcali- 
zate falts, excite the cold of the ſnow ſo much, 

as to produce films of ice on che outſide of the 
body it was mixed with, and afterwards by the glaſs : but « parcel of the ſame ſolution, being 


3 for 


260 The EXPE x rankHieron r 
| fo diver hours kepe in wow and fat; was not whi 


Wake we bes of We it 
the account, upon which the abaye- mentioned m 


| of nitre, we had Ky, — to oh 
quors of more ified 
water... 
wet ag of this: . Wz took then ſome "£3 OH 
Wy that, for aught we 12 by divers it ſome of the newly mentioned ſpirit of nitte 
rrials, no falt, thac, helps not the ſnow to diſ- in fo lucky a proportioh, that it froze very vi. 
ſolve faſter than elſe elſe it would, did enable it to roy beg very ſuddenly; inſomuch, that 
| once almoſt as ſoon as it was ſet to the ground, 
it froze the 
f the outfide 


= 0 l . 


ſublimate) would ſublimate enable the 1 N F ſpir b 
freeze z as well the powder of ſublimate as that though this mixture would not 2 
of borax, and that of tartar, lying for 4 grear freeze ſpirit of nitre on the dutſide, et ic trani 


* in gur ſhow. undiſſolyed. rit of 
1 to this matter, 1 find a- * — ſome 

mong my papers alſo this no. ice; 
4 TER of quick. lime (m by quench 5 ibited 


ing 5 of unſlacked lime in common water) 
twice i eee ck 


becauſe though th apt, yet w 


N. . e 


: dee 


miſe of the now, bee 0 melti 


| ſeem ſomewhat more {fr 
hat Foe of turpentine, which is 2 
a liquor, ſhould 1 enable ſow 
it this not 1 1 frow fo diſtilled. 
* bon it will hereafter appear, OW | 
of turpentine ice, diſſolves flower ing 
an in de other liquors, Withouie excepting 8 
r water itſelf. 
Andy notwithſtanding the bad be- 
ceſs 500 this trial. we were not di vraged from it were, to grow, and haſtilj 
| making another with ſpiritof wine; though, ſurface of the glaſs, but 
according to the common, opinion of ch 'W y 
* Phylicians, it be 'a meer. vege 1 
Ph We, yet we, Une have elſewhere ein to 1 
| lor 1 e to it as 7 mei 


ſaline liquors, di ety INCECed: 
di aſt hero (Ne) | 
2 . the MM 


on, mo bs - Y" : ; 12 | 

& we on n 2 io. any 1 r bodies, wed 4, ſnow. to fre 
8 Yi of this oe en 8600 l Pag, were ty TO as haſtened its diſſolation, 
in; the gs 5 pial, Fo Lp 5 we ye. thooghe it not altogether unworthy the 


0 » to examine, what. would be the event of 
Ten 1 0 C 9 905 melo mir (o . f the: ſnow, 
18 5 it were made 80 fill £5 Ons Gare fer * 8 


actually warm, inſtead of 
Potential 


Tit. 1. 


: , 
"LJ _ by 3 
oro Hef. 


potential hot ones: of abis bern ines Lind of a mixture of ice and ſalt, being incloſed in 


my notes theſe two regiſtred 

9 1 fogle. phial almoſt. filled with 
ſnow, there was poured a pretty 
well heated ſand, that it might diſſolve the 
ſnow in many places at once, without heating 
the ambient air, or the outſide of the glaſs. : 


but. chapgh te eee 
ſucceed: well upon the ſhaking 
veſſel, Meh Acwmg ae of the glaſz vn only be. 
IN 8 e nother phial almoſt filled 
2. InTo, an 
with ſnow, we poured An 


of a convenient warmth, and we poured 

a funnel, that had but a ſlender orifice 
that the warm water might fall 1," 2 

the middle of the mow, without 
of ſides ʒ and taking a convenient time to 
the fin we did by this way produce a very 


erable degree of cold, and much dew 
the outſide, but were not ſatisfied, that any 


that dew was frozen, the ſucceſs would 
have invited us to have made further trials in 
ET nies, i yoe 114d had ang cooye ROY 6 


W erefore this A be fiirther 
| cially tried 15 


9. * e Far not nl 
among the vulgar, but ume, 
220 among learned men, that pan gr 
rimes variouſly, and ſometimes prettily enough 
a hoar froſt, which is wont to appear 
| glaſs windows in mornings, preceded 
by Folly ms nights, are exſudations, as it were, 

1 the glaſs· windows, are, upon 
heir coming rth to the cold external air 
r figured ice. How 
groundleſs this conceit is, may be eaſily diſ- 
covered, if men had not. ſo lazy a curioſity, as 
not to try (which they may do in a moment, 
and without trouble) whether the ice be, ac- 
cording to the tradition, on the outſide of the 
window, and not contrary to it on the inſide, 
e raping of he equoga 

es, wn in 
1 Fig Ay various mo- 


tion, that hangs ho the fluid bodies as ſuch, 


brought to the window, and there 
way rhe, cold of the hbouring 0 
nal air, communicated Ns the glaſs, con- 
denſed into dew, and frozen into ice. 

20. AND becauſe divers modern naturaliſts 
have taught ( think erroneouſly) that 

enough pervious, not only to air, - 

divers ſubtile liquors, leſt the favourers of this 
doctrine ſhould object, that we have ill aſſigned 


the natural cauſe of the ice, a pearing on the 
outſide of the - 


e—_ according to them, ma 

rom the fubrler (but yet ) per — . the 
— cold nl Re of the ſnow and ſaline 
bodies pene res of the glaſs, and 
ſertling on a they ide rag to obviate this ob- 
jection, I ſay, and to confirm what we have 
taught in another treatiſe about the wandri 
of ſtore of aqueous vapours through the air, we 


will add the following experiments, purpoſely 
made to evince theſe truths. 


21. Ar one time four ounces and a quarter 
"FD. IC 


uantity of 


of the made the whole wei 


while, the ſalt 2 
dew on the outſi 


Mr, 


in the former 1 


of wine being ſcaled up in a ſingle 
outſide quickly 


a phial, and thereby enabled to condenſe the va- 


\pourt ofthe ambien ar, was by their ener 
increaſed 12 grains. | 
Axor time aphiaL wherein ſnow b 
22 ounces fix drachms and an half ) was 
the vapid air, the dew, that 
partly adhered to it, and partly fell from it, 
gh four grains more than 
the phial did, when. was firſt put into the ſcale ; 
in which ſcale we found ſome water flowing 
from the dew, which gave that increaſe of 
weight. And here let me add by the way, 
that the tip of this ſcaled phial being broken 
er water, ſucked in a conſiderable quantity 
it : whether, becauſe of ſome little rarefac- 
tion of the air included i in the ſealing, or be- 
cauſe of the infrigidation of that air by the ſhow, 
or for both reaſons, or any 4155 I ſhall 
22. Bur other experiments to 1 ame pur- 
poſe we made, wherein the increaſe of vor 
was more conſiderable z and that the way, we 
uſed, may; be the better underſtood, and the 
concluſion built upon it the more undiſcuſſed, 
we will add 4 couple of trials, that we find 
among our notes this matter. 
- {Is a ſingle phial we ſealed up as much ſow 
ſalt, as afterwards, when melted, we found 
to weigh between five and ſix ounces; after 2 
ning * 3 ſnow, the 
and be- 
ing rubbed off, the pa would xd 
. 
into a pair of ſcales with a coun- 
terpoiſe, S . . , ue 
wandered through the air in the warm room, 
happened to be detained more and more upon 
the outſide of the glaſs, and to be there frozen, 
the ſcale, wherein the was, began to be 
deppeſt, and to ſhrink lower and lower; after 
which, by adding a little to the counte 
we. reduced; them again to an æquilibrium; 


and yet after a while, the ſcale, that held the 


phial, ſubſided again more and more, till the in- 
cluded ſnow was melted : ſo that to reduce 


the ſcales. to their firſt equilibrium, we were 
fain to add in all to the counterpoiſe a weight, 
which, we eſtimated to be about eight or ten 
grains, (for we had then no great weights by 

Us.) ws.) The phial being —— 
near half a ſpoonful of liquor in the ſcale it ſtood 
is in, which proceeded from the thaw of the ice, 
that was generated about it. But in that part 
of the ſcale, which was covered with the con- 
vex part of the bottom of the glaſs, there ap- 

red no wet. 

A like or ſmaller quantity of ſnow and _ 
e 
caſed with ice as high 
as the mixture reached within, and this phial 
alſo being counterpoiſed in a pair of ſcales, did 
by degrees depreſs the ſcale, that held it, till it 
had ſunk it very low, and about ſeven grains 


ring did but reduce the ſcales to an æquilibrium; but 


the ſcales being ſomewhat ruſty, we could not 


make the trials with that . we deſired.] 

23. Bur at other times, when the experiment 

was more luckily, —_ not more * 
tri 
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f pry 1 6 ſcales, the .inercaſe weigh ' alcali, and 'expoſing it to a very-ſharp air, 
| nith n we did, when we came to ſee the ſucceſs of 
tlie trial, find ice lying on the to pin little ſticks 


for F Bae. a2 
| ſhort note, . thing ctoffing one another) almoſt like the 
aer at (one tiche 4 -—amoe of: of prres anc hefides theſe, ther 


three: ounces and 


vive and. ſnpm, weighi 


pa u an 
A „ . 2 
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r e 


diſcourſe with an 


* 


2 Fart 


1. 
of conge 


— fone 2 credi- 
id travelled either to Green- 


I think i 
| ; the Lerner 
cauſe, being an the oo /we were not pro- oven Gee e Ot 
I or titkes. a 2 e 


9 
eee e! 17 


nat pare we as a ſtrong fe 
arabick, and anather- of white 1 4 in com- 
water, but that we took alum, vitriol, 
S n 
by a e phial as ſtrong a ſolution as we countries, I find them to di ; for when I : 
cayld 4 wealo-matiea ftrong ſolution of verde- asked the lately mentioned r the 1 
ox8ake in fair water (which was thereby deeply how far he had known ol 'tongraled ip | I 
coloured) all theſe we expoſed to the cold air. covy'? he anfwered me, that it did there 
The ſolution f alum, nitro and verdegreaſe much harder than in our ee but 5 
frage wicheut any notable phenome- not, that he had obſerved, be turned. into true 
na, either in the figuration of the ice, or other and perfect ĩce. On the other hand, I find the 
wiſe : of the ſohucion of ape there . teſtimony of that ingenious navigator 
at tho buttum̃ of the glaſs, ah =p; ty un- J. James, who relating the effects of cold 
frozens and of rb n oſe eolour met with in the 1 „where he and his 
was very high of the vitriol whereas the upper were forced to winter, does in one cya Lora 
part of the ſame ſolution difored very lied In kon oil among the liquors, ſuch as vinegar, 
cow, from.cotgmon ice. ſack, that evenin their houſe was firmly 
Bur becauſe it ſeems not ſo range, that + and more expreſly elſewhere. .. All our 
s groſs ſorts of faline bodies ſhould be ( ſays he) , oil and every thing 
tutned inta ice, we thought fit co rs 3 6 * that was li was now. frozen as hard as a 
or no alſo divers ſits; freed from iece of wok. ws eb with. a 
lis come ooo pod oh ce BING ng 
tkewiſc of neden, "wh expoſed fights, wont to, be made W i 


N And for 
ve lived in forche 
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- 
_- 
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and 54 that not only the former, bir the anti: vis enn 175 
latter alſa ſrone. ſum, convertit is lubricitatem g . 
4. Wx took likewiſe ſome of the fiery lixivi- Tuxax being a great ul vv in point. of 
ate ſalt of pot-aſhes, and a ſingle phial, in which inflammability, and diſpoſition to mix with 
we Þuts to twa ounces of water, a drachm of many ſubtile oleous betwixt ſpirit of 
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ry Re bop need by cold fo 
any manifeſt change produced 
_ and ſpirit of wine ? To which he 
me this anſwer : that common aniſced- 
water, and the like weak ſpirits, would be turn- 
ed into an impetfect kind pf ice ; and that even 
the very g ſpirits, though would not 
be turned into ice, would be turne into a kind 
r like oil. a 


ark TI TI E m. W N 


5 
. 


hot 


N As 


| the cold of the 
— — which in froſty nights we <x- 
ſuch an application of ſnow 
to freeze other bodies. 
moug acid menſtruums, 
be I 

— ( 
almoſt; becauſe the eſſential oll of aniſceds and 
the empyreumatics] oil of common ail will loſe 
their fluidity in a leſs of cold, than that 
of our mildeſt froſts,) 1 y almoſt all the chy- 
mical oils we had by us, as likewiſe ſpirit of 


wine, and other ſpirits af fermented li- 
quote, and even ſuck itſelf, if it were good, 
would very be brought to afford us any 
ice at all; but among the many liquors, that 
vould not there were a few, whoſe trials 
afforded us ſome circumſtances nor altogerher 
uelvotthyabeirbeidg mentioned. | 


that it; was: the briſk ſpirit of the grapes, 
whether reſulting from, or extricated and ex- 
alted by fermentation, that kept (all) the reſt 


of the ſack from I took a parcel of 
that liquor, that would us no ice at all, 
EP hd ay ty hted candle. or ſome 

8 y, kindled it; and 
* burn awa y, the re- 


maining part of the liquor e hy vaſt 


odds en part) was n 
freeze. 


Nzxr, when the bei mentioned trial 


was made with water and pot-aſhes, we like- 


wiſe, in- another glaſs, expaſed a ſolution, 


wherein the proportion of ſalt of pot-aſhes, in 
reference tothe watery was four times greater; 
there being in this n 
of water: nnd this — though 

were covered with haar froſt and — emis 


outſide, froze not at all within. And likewiſe, 


abaut the 


curdled in very 


of animals, (commonly. that of whales) tho 


cordingly 


As 4; rer ſatisfy ſome friends, | 


when another time we made a very ſtrong ſo- 
| Jution of falt of tartar, that was very pure and 
ne — with gry it will 


fiery, it did not freeae, though a conſiderably 
ſt ſolution of alt of pot · aſhes, that was 
Iwich it, did. So that theſe experiments 
of Ituvlate liquors muſt 
be repeated, to be reduced Ds 
3. THAT the common expreſſed oils af ve- 
getables will, after their b: <4 freeze, that 
1s, loſe their fluid — and become, as it were, 
weather, is a matter 4 
common obſervation; but I had a mind to 
whether or no train oil, that is made of the 


not 7 . properly ſo called, yet 

fire, would not be more ca 

e violence of the cold; and ac- 
found, that train- oil, expoſed to 

the air in a convenient continued fluid, 
notwit ing a more than ordinary ſharp- 
neſs of weather: * this I tried two or three 
N one ni ved 
ic Age! a: that the next morning I found 

unfluid. Which differing events ſeem a 

nk to countenance, but more to disfavour the 
rt of Olaus Maguus, who writes, 

> matey Log gt moo Fabebe rub 
to Joſe in winter the on affor 

them in ſummer, by their ditches, though 


veniency is wont to be prevented b 
into the ditches, the ice, if there be ond, 7 
* firſt broken, great ſtore of this train oil, 
ch ſwimming upon the ſurface of the wa- 
ter, and being incongealable b the cold, pro- 
tects the ſubjacent water from t vio- 
lence of the cold, and keeps the moats unpaſſ- 
able. But becauſe our author mentians this as 
a known and ye. A in 2 icy re- 
gions, it may perhaps deſerve a ui 
whether the whale oil, uſed by the Sarda 
Laplanders, Muſcovites, and other inhabitants 
of thoſe be not differing, either as to the 
fiſhes it is made of, or as to the way of mak- 
ing it, or as to the wy of keeping it, from 
ſuch train oil as we employed; unleſs perhaps ic 
do already appear by the relation of writers 
longing to thoſe countries, or of F t 
have been in them, that Claus Ma 25 has in 
that particular, as I fear he has in others, 
miſin his readers. 

4. Ws took notice, that a ſtrong ſolution of 
common ſugar was eaſily en turned into 
ice; but on a ſtrong ſolution of ſugar of lead 
we could not with ſalt and ſnow work the like 
change, and this, though the trial were nor 
negligently made: which I therefore think 
not unworthy to be mentioned, 9 (Foc 
the two only ingredients of this ſi 
lead, which is eſteemed a very cold = 
and ſpirit of vinegar, from which, as I noted 
above, we did, by the like degree of "cold to that 
we here employed, obtain ice. And though in 
this metalline ſugar, we may well ſuppole the 
ſaline parts of the ſpirit of vinegar to be much 
more concentrated or united, than they were 
in the ſpirit; yet the ſolution muſt abound 
with aqueous parts: and this ſugar ſeeming but 


3 a 


that Olau: Mag- 
nut in Hi- 
ftoris Gen- 
tium Sep- 
ugh ne- tentrioma- 


ver ſo wide and 1 becauſe the froſt makes “v,. 11. 
them eaſily paſſable to the enemy; this incon · J 40 


* 
1 9 


a kind of vitriol of lead; it is worth' dur notice, | 
that ite ſolution would not freeze, "well as 


that it did at all bring 
I could wiſh that trial were made in Muſe 
_ Greenland, Charles- Maud, or ſome other ſow 
moſt icy regions, where the effects of cold 
(which! are here upon quickſilver but id) 
- are the molt c rable, and ſometic | ity- 
ons: J 
6. Ir is very remarkable; chat Get not 
only the ſolutions of other groſs fall But, as 
we have ſeen, divers = 57 falme and f 
liquors, were 9 y ſhow and ſalt to con- 
gelation; yet a made very ſtrong of 
common falt, could not be brought to freeze at 
all, though we kept it expoſed with che other 
ſakne ſolutions, that did freeze, during a whole 
night, that was Which ex- 
periment I alſo tried many years fince; to draw 
thence an argument in favour of the Carteſian 
hypotheſis about cold, which' F ſhall not now 
conſider z but rather. add, that being deſi 
to try, with what proportions of. ſea· ſalt 
water the congelation of them might be ef- 
NY { found, I could freeze ſome ſea - ares 
ad been brought in 4 barrel to that 
monarch, of the er the King, for the 
making of trials with it; and that 1 Toll 
ſingle phial expoſed to the air, in a very 
night, a ſolution conſiſting of twenty parts of 
water, and one of falt, Which is double the 


proportion of ſalt to be commonly found in 
NA we found a good 
e 


our ſea- water, 


part of the li ice ſwimming at 
the top ĩn e almoſt like broom, ſpread- 


ing from cha urface of the water downwards. 
And to add that upon the by, we the 
ice of ſalt water to thaw, to try, whether it 
would yield freſh water, but it ſeemed not de- 
void of ſome brackiſhneſs; which, whether or 
no it proceeded from ſome parts of the conti- 


guous brine, that adhered to the ice, leave 


to further and exacter obſervations, ſince I am 
credibly informed, that in Amſterdam there are 


" the Exe ai erer 4 


divers, chat Ule the chawedd ice of the fen wert? 
to brew cheir beer with, inſtead "oF tommimon 


freſh water. 


though in this latter 
Aub W made 'that expotinhent, I 


3 


limech bock, De Nb U, 4 confirmation of 
tioned, his words bein theſe 3. De *glatie + 


rituous 


7 5. 10 2 
«41 4 


* 
© 4 

9 * 

þ*© 1 \ 


in the induſtrious Bur ibolinusis newly pub- 


the probability of the report I juſt now men- 


. marind N reſoboarer,. . 

porem Tt ; quod ctiem von ua pridem ex- 

Th Finekius Academic notre 
, bene —_— 


Allan: 
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"Exptriments and obJervations touching the ' 
F "degrees of cold in ſeveral dodirt. * 4 <q 


Ad having treated of the bodies, 
that ard the moſt eapable of producing 


vi. 


. 42. 


ald dd of Mae, Gut s moſt diſpoſed or 


indiſpoſed to receive it, it would be methodi- 
cal to take notice of the Degr - wb {Rd 
met with in differing bodies. 

work of this nature might ſome what & 


to the diſcovery 


quires 10 
ency, — chat I muſt reſign 
it to thoſe, that are better furniſhed with them. 
Which I the freefierdo;becauſe the 
which at this time make the ipal part of 
our hiſtory, being chiefly of the higheſt De- 
reden 2 
thing of what mote * concerns out pre- 
ſent deſign, by ha made the experiments, 
anon l e chi ſection 
or title. And yet thus much we:elſewhere do 
toward the framing of a table of the Degrees 
Cold, that we do on other occaſions ſer 
down thoſe hitberto unpractiſed ways, that we 
have employed, to eſtimate the greater or leſſer 
coldneſs of bodies, by ſeveral kinds of weather - 
glaſſes, differing from the common ones, and 
ds bb > Ne far ſuch a purpoſe. For 
furniſhed 


h 
Ach die rectified c of wine, we can eſti- 


mate the differing degrees of coldneſs' in li- 
quors, of which we 3 
example. And by uſing ſuch weather · glaſſes, 
as have their air included not at the top, but 
at the bottom of the inſtrument, we can, within 
ſome reaſonable latitude, meaſure the coldneſs 
both of intite ſolid bodies, or minuter bodies, 
Poa yo te Sc. by beating them alike, and voy 
ſmall, and placing the inſtruments at equal 
the in the powder of each of them: and 
ides, that Ce of theſe thermoſcopes 
does, as we have elſewhere ſhewn, make them 
proper for theſe uſes, for which the — 

ne 
inſtrument, are not fit ; beſides this, I ſay, it 
n to: make 
| to the cavity 


the phial, whereinto it is inſerted, ron 
much minuter differences of cold 
feſt in theſe, ' than are —— — in 
common weather- glaſſes. And beſides theſe d 


two ſorts, we have elſewhere propoſed, and de. f 


ſeribed 


the 
of 
very 


— bf 


Tit. 4. 
ſcribed a third 88 of papa 
wherein- 8 liquor being ſuſpended in a 

I. ren 
nd the inward air, „ A for 
Hoſe | A ee ir, 
or cure not re e e eee ll 
betwirt two bodies, but are only deſirous to 
try, whether or no they differ in coldneſs ; and 
in caſe they do, which of them has moſt : for 
theſe wenther · glaſſes are ſo exceeding ſenſible 
even of the minute difference of heat and cold, 
as manifeſtly to diſcover diſparities, which o- 
ther th are not nice enough to give 
us any notice of. Only this adverti t we 
muſt add about them, that when we uſe them 
to examine the coldneſs, not of liquid, but of 
conſiſtent bodies, we alter a little the figure of 
the wide end of the glaſs ; and inſtead of mak- 
ing it a round bubble, as we have elſewhere de- 
ſeribed, we make it with a flat or flattiſh bot- 
tom, that the whole inſtrument might thereon, 
as on à baſis, ſtand of it ſelf upright, and ſo, 
being ſtill taken up ſlender 


by the open and 
end, for fear of - rarifying 1 
eb parry wrap arc 
transferred with a pendulous drop in the pipe, 
and ſometimes on one, and ſometimes 
on another of the ſolid bodies to be examined 


by che riſing or the falling of 
drop. And thus we have taken pleaſure to 
it from one kind of wood to another, 
from woods to metals, and from metals to 


fo to give them, will take 
up more time, than we. are willing to ſpend 
upon an 
thought to deſerve it, nor much to require any 


therefore I ſhall to the iment pro- 
miſed at the ing of this title or ſection. 
2. Tomake fo much as a tolerable eſtimate of 


the difference berwixt ſuch great degrees, as are 
not any of them too weak to congeal water, is a 
thing, which as we have not yet known to be at- 
tempted, ſo it ſeemed not eaſy to be performed. 


veral fits of weather, all of them froſty, ſeem 


to be too manifeſt and frequent to be probably 
bur the 


glaſſes, yet they. might eaſily deceive us, ſince 
not only by eſtimating by them, the coldeſt 
day of one winter with the coldeſt day of 
another, hut in judging of the coldneſs of any 
wy days 9 fit of froſty weather, there 
Vol. II. 


* „„ 1 N 1 
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an, that will not perhaps be 


enough to make it doubtful, 
whether- the varied gravitation of the atmo- 
if produce not the change obſerved in 

; weather-glaſs. Beſides that, admitting 
vulgar thermometers could not, as they eaſily 
may, miſ- inform us, they are employed only 
to give us an account of thoſe degrees of cold. 


which nature, of her on accord, produces in 


the air; but not to diſcover, whether or no 
nature, aſſiſted by art, may not produce great- 
er: and, it will. eaſily be granted, that they 
are yet leſs made uſe of to help us to an eſtimare 
of this diſparity. And though ſome gueſs 
may be made by the operations of cold upon 
liquors expoſed to it, yet ſome, as water, and 
= aqueous liquors, will freeze too ſoon, 

others, as vinous ſpirits, will not at all, 
(that we have found) here in England. And 
though French wine will ſometimes be brought 
to begin to freeze, yet that happens but very 
ſeldom, and in many winters not at all, and 
leaves too great an interval betwixt the de- 
grees neceſſary to congeal wine, and ſufficient 
to water ; not to mention the uncer- 
tainty proceeding from the differing ſtrengths 
of the wines. 

3. (ge theſe and other 2 we 
thought it requiſite to make uſe of an expedi- 
ent, * and uſe will be eaſily ga- 
thered out of the following experiments: and 
though by a miſchance, that broke my weather- 


glaſs, I have been hindered from : 


exactly in what proportion to the whole 

the ſpirit of wine was contracted, by the ſur- 
pluſage of cold, that was more than 

to make water freeze, yet I doubt not but ſome- 
thing of uſe to our preſent theme, may be thence 
collected, and eſpecially the main thing de- 
ſigned will mani 4 which is the in- 
tenſity of cold prod by art, beyond that, 


prevent which nature needs to employ upon the glacia- 


of water. 
A 5 A SMALL ſealed weather · glaſs furniſhed 
with ſpirit of wine, the ball being about the 
bigneſs of a ſmall nutmeg, and the cylindrical 
ſtem being very ſlender, and about ten inches 
long, the ball and of the ſtem being im- 
merſed in a veſſel of water, half buried in ſnow 
and ſalt, when the water began to freeze at 


top, the bottom and the fides, (but before the 


ice had reached the ball, for fear it ſhould 
break it) the tinted liquor was found ſubſided 
to 57 diviſions, being half inches; and being 
taken out thence, and ice and ſalt being im- 
mediately applied to the ball, the liquor fell 
lower to about 14 diviſion.] 

, Ann that it may not be doubted, but that 
the water, though in part congealed, remained 


warm in . compariſon of the ſpirit of wine, 

_ u that been refrige- 
by the 

other exper! 


now and ſalt, we will add this 
periment, which we find in another of 
our notes thus ſet down. 


265 


(3. Taz ſealed weather-glaſs being kept in 4 Jm. 15. 


the water till it began to freeze, deſcended to 
54% : being immediately removed into the ſame 
ſnow falt, that made the water begin to 
freeze, it deſcended at the beginning very faſt, 
and afterwards more ſlowly, till it came to the 

| Yyy very 


very bottom of the ſtemy where it 


* 
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7. Wr took then (on a cold, but not froſty 
day) oi of me; as a liquor; whoſe be- 
ing tree from phlegm or water we could eafily 
be more certain of, than if we had employed 
ſpirit of wine ; and this oil itſelf we reftified 
in à gentle heat, to make it the more and 
ſuhtiſe. Then we took a ſmall round veſſel of 
clear glaſs furniſhed with 4 conveniently long 


{terty or pipe, and having 


* firſt weighed the 
— ITS 

it to weigh 3 i. 3i. 56 + gr; Then ing 
— — an ie filled the round patt 
of che glaſs, and aſcended a little way into the 
ſtem, we carefully marked with a diamond on 
the outſide of the g how high 
and then weighed the glaſs and the oil roge-+ 
thergwhich weighed Zij. zvij. and 944 gr. Then 
we put in, by, a quarter of adrachm, 
and with a diamond carefully marked, how 


carefully weighing each parcel in the ſcale, and 
marking its backe outſide of the glaſs 
Which we did in order to a certain defigh, 
* it 3 work tedious and 7 1 — 
enough) till the liquor and the glaſs together 
weighed Jiij. zi. 4 grains. Then we put fair 
water — thed in which we 
alſo placed the little Bolt-head with oil of 


tine, and by ſuch” a circumpoſition of ſalt and ö 


cScetle ſnow, as-is ®hereafter to be often mentioned, 
latter part we made the water, which was contained in the 


of the next 


title. 


had begun ro link, 


-wide-mputhed and by which the ſphe- 
rical part of the bolt- head, containing the vil, 
was ſutrounded, we made this water, I ſay, 
begin to freeze ; and when we perceived a lrele 
ice to be in it, we carefully marked 
with a; diamond, to what part of the ſtem the 
oil of turpentine was ſubſided, and then tranſs 
ferring the bolt · hend into a mixture of ſuw 


and ſalt, where we kept it for an hour or two, 


till we could i to fall no lower. and 
marking with a diamond, this ſtation alſo of 
the liquor, we afterwards removed the glaſs in- 
to a warmer air, till · the bil, by expanding it 
ſelf, had regained the _—_ mark, whence it 

Then into a 'very little 


* 


ut a greater 
 quatitity of water, and a ul ph. ho — 
ave 
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with that | and ſalt 
pencd to ight 
with the trial 2 
Raps in were therefore 
while to cold tnay 
vary the 
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it reached, degree 


high it reached in the pipe, and ſo we contis 
bald putting in ſeveral coanities-of vil, fell Karce 


our trials, though not proſecuted as far as we 
e tw of 

yet we will ſubjc 

Ide chiefelt of them ; . re 

9. Tux one was deſi to meaſurt in 

what tion water, of a moderate degree 

of coldneſs, would be made to ſhrink by the 


Tit. 4. 
table, ad aeg chat account it b, that E dere 


mention lit. 
10. Tut other th 


che Horreft time of ſummer, a 
egree of cold, and then th 
uld produce by art. And in or- 


det to this, we Wei with a pair of exad 
ſcales, a'gkals bubble heavier than water, in that 
liquor, When it ſeemed by 28 moderate 


much water,” as is equal uk 
bubble, and thereby the 1 ö betwixt 
the glals and an equal bulk offuch water, as we 


firft weighed it in: then by the application 
of ſhow and ſalt, we made that water begin 
to freeze, and weighing in it again the fame 
bubble, it wascafy to collect, by the decre ment 
of its weight in this refrigerated water, whit 
proportion an equal bulk. of the liquor did 
then bear to the glafs : and by comparing 
theſe two. differing proportions . together, 
we were aſſiſted. to make an eſtimate, how 
much the water was made more h and 
denſe by the action of a freezing degree o cold. 
Afterwards taking our time in ſummer, we 
thought fit in the ſame parcel of water (that 
had . 1 reſerved in a glaſs) to 


weigh the 
of its weight in the water, when made much 
by the heat of the ambient air, we might 
the information we deſired. To which 
we ſhall add, that we alſo recommended to 
ome Fr PR were ney 8 * the op- 
rtunity of gratifying us, that ſuch an experi- 
W might r to be made in the 
midſt of ſummer in ſome part of 7taly, by the 
help of the there not unfrequent con veniency 
of à conſervatory of ſnow, wherein the water 
might be reduced to freeze, before the end of 
the ſame hour, at whoſe beginning the there 
warmer air had given it its greateſt expanſion, 
and fo the difference betwixt the denſity of the 
ſame parcel of water might be the more con- 
ſpicuous. But as I have not received any ac- 
count of my deſires from abroad, ſo coming 
now at home to review the memorial, I cauſ: 


lighter 
obtain 


tion, I find, that through the negligence or 
miſtake of an Awanuey/is, there mult needs be a 
manifeſt overſight committed in the ſetting 
down the numbers which my memory does 
not now enable me to repair. And the ſeaſon 


being now improper to repeat the experiment, 
as well as the numerical parcel of water I had 
kept, and I employed boch times, being thrown 


away, I think it may be ſufficient, if not too 
much, to have thus particularly intimated the 
way we tock, without adding the cautipns, 
wherewith we procceded, nor what trials we 
made to the fame 
ſpirit of wine, ſince unlucky accidents fruſtrated 
our attempts. 

N Wr the making of theſe kind 


?A0 T DOE Df 7 


bubble, chat by the difference 


with high reAified 


\ © 


'of triak, with the waters of the particular ri- 
vers of ſeas, men are to fait on, way afford 
any uſeful, eſtimate, if, and how much, ſhip 
and other veſſels, ma on thole waters be fake 
ly loaden more in winter than in ſummer, may 
be an enquity, of which T ſhall not in this place 
take any further notice, than to intimate thus 
much, that the difference betwixt water highly 


 reftigerated, and that which is but of an dus! 


degree of coldneſs, is not ſo great, as ſome learn- 


ed moderns feem to have thought. For on agay, 
which (though made cold by ſnow intermis 

gled with the rain that then 57 was nat a rol, 
we took common water, and weighedit in agla 

bubble, whoſe weight in the air was 150 rains, 
and this bubble, weighed in that . N G 
much of its former weight, as to weigh about 
287 1 K and then by ſuow and ſalt, redyc- 
ing that water to ſuch a 3 coldnels, that 
it began to be turned into ice about the inſide 
of a ſmall open glaſs that contained it, we 
found the fame bubvlz nat to weigh at all 
above one _ rtof a grain leſs than it did 
before. So that if we may jule of the ſhrink- 
ing and condenſation of the Water by the in- 
crement of weight, it ſhrunk but about a 230th 
part of its former balk, and this according to 
a pair of ſcales, that would turn with about 
the gad part of a grain; which may keep us 
from wondering at What we lately delivered 


concerning the very inconſiderable ſubſidence 
of the water, we expoſed to ſhow and ſalt in a 


ſmall bolt- head. And it may alſo make that 
the more probable, which we not long ſince re- 
lated about the oil of turpentine's not loſing 
much above a 100dth part of its bulk, by being 
expoſed to ſuch a degree of cold, as made wa- 
ter begin to freeze, Whether we may from 


this, and from the formerly recited experi- 


ment, of the great ſubſidence of ſpirit of wine 
in a ſcaled weather-glaſs, ſafely conclude, theſe 


ſubtile diſtilled 1 to be much more ſenſi- 


ble than waters of cold, as well as of heat, fur- 


ther trials will beſt reſolve; and theſe I have 


not now ſo much opportunity, as I could with, 
to purſue. | 

12. Bur they that have a mind to proſecute 
experiments of this kind, and others, that relate 
to the degrees of cold, _ perchance be ſome- 
what aſſiſted even by theſe relations, and eſpe- 


cially by thoſe paſſages, that mention the uſe of 
* wt L the ſealed weather-glaſs, furniſhed with ſpirit 
to be written of the newly mentioned obſerva- 


of wine, and of thoſe wherein a drop of liquor 


is kept pendulous, For the former of theſe 


being not ſubject to the alterations of the atmo- 
ſphere's gravitation, (nor, as may be probably 
ſuppoſed, by reaſon of the ſtr of the high 


bade pix of wine) to be fropen, by ſend- 


ing the lame weather-glaſs (which may be 
portable enough, as I have tried 4 tranſport- 
ing one of them in 2 caſe, that might be eaſily 
carried even in a pocket) from one country to 
another, one may make far better diſcoveries of 


the differing degrees of coldneſs in differing 


regians, and know (ſomewhat near) how much 
the air even of Myſcopy, or Norway, or Green- 
Jand itſelf, is colder than that of England, or 
any other country, whence the weather-glaſs 
ſhall be ſent : the inſtrument being accompanied 

3 with 
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bubble ith not ba 


* by its wei 5 i rep out 
' of the inverted inſt 


ment, of the re- 


4 of the fubjacent outward fir 3 for theſe 
„I fay, ſuch 4 thermoſcope may, as we 
Fes tried; be alſo uſed; Where ic pipe ſhall be 


'held horizontal, 'or inclined, or even perpendi- 
'culatly downwards, {6 that the flat part of the 
"bubble may. be a plied ro diſcover the be coldnefs 
either of the Salts or of the ceiling of a toom, 
ot other bodies however ſituated, And if the 
pipe be made long and even, (as ſometimes we 
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— and therefore it 
17. whether Leer 
as the cont 
= BO cold i A rrp Mi made more 
wawards, than Ei ads or 
the ſides. Th TY be 
ee wat hier, 1 5 
notes two * 
42 not both together. wk 5 
[A Vrar thin was blow) at « Jatnp, 
purpolely mage flat at the bottom, that it 
mige be the more efpoſed to the cold, and it 
was ſuſpended by 4 ſtring within a pretty deal 
leſs than an inch of à mixture of beaten der and 
andere ith we had half filled a convenie 
ge wide-mouth'd glals ;but weeould not f 
that a anne capable of fi „Ait trike ſo 
for the water in the bubble re- 


r 5 


employ one aboye a foot not only ſenſible, unfrozen; which agrees very 
but effects of very little-diſparines in the wr with what we have obſerved, that'a thix- 
coldneſs of bodies, to Which the'inſtrument is 9 ſalt did not congeal the yapours, 
EA iney es Ke be ms 4 of mo s the air, bright half a 
the ſame drop of liquor ma ong endug corn's I ixtyre 
preſerved ul in 55 7 But 2 adver- in 1 62 glaſs reached. RY”; FU Fi 

"riſement 1 ſhall give, 5 that as foliGhle as this in- 3. [A MixTuze of ſhow and fate being put 


ſtrument a pears to be of the nicer differences 
of coldneſz, as of heat, yet they, that ſhall have 
the curioſity to examine with it, as I have done, 
2 bye rature, I fay not, of more reſembling 

t of euors, that may be thought 'to 


Ne their Parts ſo differing] ay agitated, as com- 


gory” mon water, high rectiflied ſpirit of wine, and 
ONO even rectified. 


oil of turpentine, (1 add nor 
dephlegmed oil of vitriol, becauſe of ſome odd 
I. mena not here to be inſiſted on) will per- 
kind the event ſo little, in many caſes, an- 

Lets the expectation he wauld have had of uni- 
' formily No my 55 great diſparities in their actual 
'eoldnels if he had not ENT with this adver- 
tiſement, that he will not much wonder,” that 
a perfor, Who wants not other employments 
for his time, was willng to decline © tedious 
and nice a taſk. | 
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. 22 the he cnn i * 
upwards or downwar 


\ 6587 after the _—_— of the 
> Roe 'of n of ty it would 


proper place take ſome notice of 
the Frets of its Aich, yet, becauſe one 
> the experiments, that belong to this head, js 
r uſe to facilitate the trial of many of 
A ſe, that follow, throughout this whole col- 
lection; we will no longer delay to ſay ſome- 
thing bol this matter, namely, in what line, or, 
if 55 pleaſe, towards what part the frigefac- 
ef virtue of cold bodies 
furtheſt and the moſt ſtrongly. 
2. Ir is a known doctrine philoſo- 
phers, that the diffuſion of heat tends chiefly 
| upwards, as the flame of a candle will burn 
many things held over it at a greater diſtance, 
than it would conſiderably warm them at, in 


' | caſe iT. were held beneath its Ert. or even 


OCs 


an- the cold 


at eee eng) 


and l 
ſerved, that the outfide Fe of he ul laſs 
with ice, or covered with hoar fol, @ 0 
over againſt that 


bday mer x. Ne 
ture, by w it was genera o 
n the the 
would the zone or girdle, if Tay o tall it, 


into a phial'with' a long neck, the part 
of it r under water, but of 
which bein 15 A while, the outſide 
of the glaſs beneath the firfue-of the WARY was 
caſed with folid ice, N. B. n 
bottom of the of greater hardneß and 
thickneſs than any one could rail Ig] 
4. Thus far the notes, from * 
theleſs I will not poſſtively conclude,” ae 
they ſeem to Peifende it, that the tehdehcy 
produced by bodies qualified t 7555 
others is greater ee than "upwards: 
for the ſatisfactory een lp of hat mat- 
ter may, for aught I know, require trials mote 
artificial and nice, than thoſe'we Have betn re- 
citing, And I could wiſh, that I cod find 


the laſt of them to have been carefully tepeared 


and r © becauſe it ſeems ſomewhat 
ſtrange, that the ice ſhould be much 
Mere gun 


regard that when we have, as we very 


have, t mixtures of ſhow and ſalt hs 
them in the open air, we 


part of the inſide of the 
mixture Was. So that 


wherein the fri 


JE ſnow and ſalt reſolving one another, 
an 


bottom, the unmelted part 


to the 
of the mixture 
would float upon this liquor, and the external 
over the Hoatin 5 


down in the form of Niu? 


mixture grew thinner and thinner, 5 


of external ice, grow narrower and narrower, 


till at length. when the ſnow was quite melted 


away, the external ice would q alſo Va- 


niſh. But from this obſervation (nich we 
' frequently made) that as in ſuch phials the ice 
did not appear (as L juſt nom rs 


ated above 
1 7 


J 
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chan the mixture - 5 Tur conſideration bf this-invited'me to 
the common way of freezing, and order 

the matter ſo, that whenſoever I pleaſed, the 
expoſed liquoa ſhould hot begin to freeze at 
chat the tap or. des, but at che bdttom: which I 
bun er cee do not diffule it very eaſy ta duo, by wingling the 
down. 7 41 only of che ſnow, which was 

and So the bottom of the 


= E. pn "Br by hiv mcg 


ces, e bur 7e hol the wareryand diſpoſe it to 
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thet-the duden — "are wearing. 
way, ſince they zee tothe ic, 
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will be more ptoperdy taken notice of in ano - In the 
88 in-he men ume: Hhalt only in- Achs 
| — way; chat there is 'no/grear ne- che vf. 
any ce proportion of falt 26 . 
ere * third / 
or fourth part. or r alu: prfert 
i wat. the ſnow, will not do armiſs; nor 
do L uſually BOS db eee the! 
le in forme caſe, wherein Thave a mind to 
„and make a ſpeedy re- 
at faltin order thereun- 


- to be ſet down in the 
the experimen :and will . 
tobe * pofraal} moment in our whole attempt 
an Hyftory: e are. it has 


to it; che way of freezing 

„ it has been hitherto uſed, 

tan = —.—.— * 
to air 

b ys unſeaſonable — wh 


our hoes nee fir che ite lo 

| tion; yet that is 
1- ought to be removed, 
ial to thoſe, that with us de- 
a en. 
; Hiſtory f Cold. For ſnow is but ſeldom to 
ö be found on be ground in compariſon of ice, 
| and being but a congeries of many ſmall icicles, 
ng —_ air intercepted among them, it is 
not (ceteris paribus) near fo durable, as the 
more intire body of ſolid ice. And yet we have 


found frequent 1 that ice, well 
5 2 ſerve our turn for ar- 
5 . — let . what nature would tificial as well (if not in ſome re - 

ve done, if we had: not- been thus hindered: ſpects better) as ' ſnow ; and therefore in this 
in her work. ;ſtory of Cold. we indifferently preſcribe _ a 
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e ah — 2 pretty 
b and falt. hat at ſp ſmall a diſtance from the cale 
put Ru a daſh of fai 1 09 gantry that it ſeemed to 
d asmuchice aut the ou cute, yet, which w ! 
ice. fiſteen draghnis- not nd, tha hs ke bd thay ee 
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e e waffe in the 
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them to freeze all night; 
df the next res ar ng oo 
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long there without being incloſed Wee 
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neger 20 A 149559 4 
m7 Wa-had whether 
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frozen eggs brittleneſs 


] 


i} 


Irs 


ion hall to happen at the 
| Sous, of 75 own. laboratory, {relpedting the 
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glaſs, but hpon_ inquiring, was aſſured” of the 


5 contrary by NN 1. ** 7 14 7 
power 9. Bir bete 1 mult'ngr.omir another wal 
inte 22 the former ei 


wich juſt che like ſucceſs ; 


| lnquiry) there may be good 
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dies, there in tlie lesſt i produced In the 

S gp Ein Mo rg Ee 

had a, very much not, neverthelels, onnt to make ſome men- 
which Jehle echt 


vered. - I 


chat, whichlately ſe: 


) where ſome glaflcs, newly brought 
A ed a el Ei 
po rae 
ed peas, 

the water, that was poured ifito the 


baſket, 


9 


2 


relat ments, which may 
Teem ſamewhat odd, if its event prove con- 
ſtantiy the fame, as when we tried it. For 
after theſa and divers; other r 
wich frozen eggs and apples, we thought ic 
might be worth the examirfing, whether or no 
ice and the liquors of theſe concretes would 
produce the like offects, as Ren n eggs and 
apples. And becauſe it is uſually an ealier way 
than that, which is more common, of bringin 

bodies, whoſe degree of cold is inf gs b 
e Water, to 1 . Ge or 
ſnow in 4 ſinglephial, and ſo put upon 
| only upon the minute, and caſily con- 

vapours, that wander ih the ait; 


- took that courſe in the trials we art mention- 
ing: whoſe ſucceſs is thus briefly ſet down in 


one of our totes. 


e Jos and.juice of pippins, well ſhaken 


in a ling A ryety produced abundance 
ew ; but-we co 


d not ſatisfy ourſelves, that 
ne WN 


It. Arso ice and the white of an egg. 
deaten into a liquor, were tried, 
but theſe trials hav- 
ing ſcarce been made above once, and at moſt 
bur twice, are to be repeated.) | | 
132. A for what is ſaid, that eggs and apples 
thawed in the water are better preſerved 
than thawed by the fire*s ſide ; we tried it in 
pippins, (for in eggs the experiment is not ſo 
calily and quickly made) and, as far as we could 


diſcern, found it pw ra ſomewhat wondered. 


to ſee, how ſoon, and how much putrefaction 
was induced into thoſe looſely contexed bodies 
by an byerhaſty thawing. aan H 
t3. Ir we may believe the relations of navi- 
and others of good credit, (of one ot 
two 2 whom I had opportunity to take 
uſe made of hat 
in the different ways of thawing eggs 
and apples, by applying the obſervation to o- 
ther bodies, and even to men, that happen to 
be dangerouſly nipped by exceſſive cold. For 
it is a. known ation among thoſe, that 
have inhabited or viſited the northetn climates, 
that if thoſe, whoſe hands or feet, or faces 
happen to be frozen, approach them too near 


loſing; or at leaſt much prejudicing the over- 
haſtily thawed parts. Upon divers of us, 
(ſays Captain amen, ſpeaking of his compa- 
nions) had the cold raiſed bliſters as bis as 
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ily to che fire, they are in danger of 
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er 5 requentavil, &c. 


N rimentdeli delivered at the begin- 
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of the two. or three moſt iuftrious,/Fhave 
hitherto met with about congelation” and as 
likely as any to afiſt us to ioveſtigate che cauſes 


of it. But though che e harf ſeem very 
n to their + eſis, thatſuppoſe con- 
gelation to be effected by the 1 of frigo- 

bodies to 


rifick atoms into the water or other 
be cofigealed 3 7% (for ſome rea —_ 1 mall 
not here offer to draw any ſpeculative 
from the experiment, ning of ths Ty er 
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and drinkwthatzbad laid all that- time under 


watery: N | they 
were not. actually frozen ; the words of his 
| journal are 8 the ninth. of May 
<«« we Were come to, and got up our five bar- 
2 
« beets One OL. r, 
* — for us: it had lain under . 
e the winter z yet we could not perceive, that 
iti was atly-Thing the worſe,” Which is the 
more remat becauſe of what we- ſhall 
note by and by, both out of other books, and 
eee 
er liquor 4 i Once broug to glacia- 
tion ànd it ſeems our navigator found cold, 
if extremely. intended, fo. deſtructive a thing, 
that he thought fit to take notice in his jour- 
nal, that even a cable having lain under the ice 
all the winter, was not in June found a jot 


18. Anv,it ſeems bya paſſage in Simlerus'sac- 
count of the As, that even intire bodies may be 
very.long.preſerycd by ſnow, and, as far as I can 
guels by the ſtory, without glaciation. Refer: 


Berthe. de (lays Bar thplinus, ſpeaking of him) in tis 
f;wranivi:apud Rinmaldias, niuium e monte ruentium moles 
þ48-79 {yluam. & procerus  abittes dgjeciſſe ; accidiſſe 


etiam Hetvetio militie per Alpes iter faciente, ut 
60, hamines. & plures eadem nivis: conglodatione 
opprimerentur, Hoc igitur nivium tumalo ſepulti, 
ad. ſempus £tatis deliteſeunt, quo ſalutã nonnihil 
niue decidud, corpora mortua inviolata patem, ſi 
ah amicis, vel tranſeuntibus querantur. Vidimus 
ip/cixiſte hoc ſpactaculum, C W. 

19% S8 CQNDLY, I could alledge many in- 
ſtances to ſhew, that many, if not moſt inani- 
mate bodies, (I ſay inanimate, becauſe of the 
gangrenes and ſphacelations that often rob living 
men of frozen toes, noſes, and ſometimes other 
parts) if they be actually frozen, will not diſ- 
cloſe any putri faction, whilſt they continue in 
that ſtate. Nor is this much to be wondered 
at, ſince whether he will ſuppoſe, that in gla- 
ciation the moiſt and fluid parts are wedged 
in by intruding ſwarms: of frigorifick atoms, 
or that thoſe. reſtleſs pra ticles, that were wont 
to keep. the body fluid or ſoft, are called forth 
off it, be the cauſe of glaciation g which ſoever 
of theſe two ways we pitch upon, we muſt in 
frozen bodies conceive an unwonted reſt to 
be produced of thoſe moveable particles, whoſe 
internal commotions, and diſorderly coalitions 
and avolations, are either the cauſes or the 
neceſſary concomitants of corruption. 


20 Ox this occaſion I remember, that meet- 


ing with a knowing man, whoſe: affairs ſt 
ped him during the winter the coa 


climates in winter dead bodies un- 
buried, and yet uncorrupted, he told me, he 
had opp ity to obſerve, that though the 


| 2 
artificial way of preſervation, be kept untainted 
by the "4 coldneſs = the air. Of bodies laſt- 
g unputrified in ice,” navigators and 
have afforded us ſeveral — but 
we will mention two, becauſt they contain 
ſomething more remarkable than the reſt. The 
one is thus delivered by Baribolinus: Notay: Barthol. 
dum, ay 4 orciſerum byeme eodem poſitu, en- e i 
ue 


demg 4 permanere rigidd, qud ante eaten 25 
e unt. Viſum rn urbem noſtram, 


um 1 Feb. 1659. oppugnantes boſtes repel- 
entur, magnaque occemberent : alit enim 
rigidi iratum vultum oftendebant, alii oculos ela- 

tos, alii ore didutFo ringentes, alli brachiis ex- 
tenfis gladium minari, alii alio fitu proftrati ja- 
cebant. Imo ex mari gelato, primo vere reſo- 
luto, eques equo ſuo infidens integer tmerfit, ne- 

ſcio quid manibus tenen. The othes inſtance 

is afforded us by captain Fames*s Journal, and 

is by him thus delivered: In the evening g, 
* (of the 18th of May) the maſter of our ſhip, "60 
after burial returned aboard ſhip, and look trove, 
<« ing about her, diſcovered ſome part of our? 6. 
« gunner under the gun room ports. This 

% man we had committed to ſea at a good 

« diſtance from the ſhip, and in deep water 

« near ſix months before. The'19th in the 

* morning I ſent men to dig him out, he was 

« faſt in the ice, his head downwards; and 

<« his heel upwards, for he had but one leg; 

* and the plaiſter was as yet at his wound: 


e in the afternoon they digged him clear out, 


„after all which time he was as free from 
e hoiſomeneſs, as when we firft committed him 
„ to ſea. This alteration had the ice and 
% vater and time only wrought on him, that 
4 his fleſh would flip up and down upon his 
„ bones like a glove on a man's hand.“ But 
there is one pertinent particular more, which, 
if it be ſtrictly true, is fo very remarkable, that 
I cannot on this occaſion forbear to annex it; 
which is, That according to the relation of 
merchants of Copenhagen, that returned 
ther from 9 , a place in Greenland, 
the extreme cold wil irs ſuffer nothing to ,,...., 
putrify and corrupt, inſomuch that buried ho- a. 4%. . 
dies are preſerved thirty years intire and invid- vii c. 12. 
lated by any fottenneſs. 
21, THIRDLY, though whilſt bodies con- 
tinue frozen, the cold (as may be ſuppoſed) 
by arreſting the inſenſible particles, from whoſe 
tumultuary motions, and diſorderly avolations 
corrupition is wont to proceed; may keep the 
ill operations of cold upon the violateil tex- 
tures of bodies from appearing ;' yet when 
once that impediment is removed, divers bodies 
make haſte to diſcover, that their texture was 
diſcompoſed, if not quite vitiated by the ex- 
ceſſive cold. I might alledge on this occaſion, 
that I have ſhewn divers ingenious men by an 
experiment that I have taught in another * trea- 
a, that the change 12-0-v9y in the textures * Farr f 
of ſome bodies by glaciation, may be made — 
manifeſt even to the ſight. For by freezing :a! Philiſo- 
an os eye, the cryſtalline humour, which in 29. 
its natural ſtate is tranſparent enough, to de- 
ſerve. its name of cryſtalline, though not fluid 
enough to deſerve the name of humour, loſt 
with its former texture all its diaphaneity, and 
RTE ing 


Fag. 73 


window in two with a ſharp Javife, 


Te ExPE TICS d at 


(very; White, OY | 
formerly mentioned, 


though 
e good and durable. ſort. 


22. Tt next thing 1 ſhall alle = ws this 
55 


is the obſervation. of the 
of cold as they met with 


even by ſuch a 


in Nova Zembla,' before the middle of OZ ober, 


at which time their ſtrong beer, by being part- 
ly frozen, had its texture ſo vitiated, that the 
reunian of its unfrozen to its thawed 


could not reſtore any thi Wear fach A fol 


rituous liquor, as it was before. 1 We were 
„ forced (ſays Gerat de Veer, that wtote the 


" «6 i ory) to melt the beer, for there was ſcarce 


any unfrozen beer in the barrel, but in that 


« ſtrong to dripk; alone 3 and that: which Was 
0 frozen taſted like water, and ng fd, 
% we mixed one with the other, and * 
« it, but ic had neither ſtrength r 


wholly without ſtrength, ſa that it had no 
vour at All. But a more rematkable. in 


country man captain 

2 che cold do have the ſhoe a upon a 
, 

on ever ww ys he in . j that we 

<« ſhould be Bs HART therefor 

e had I reſerved a tun of Ant vine unto 


«« this time. Of this;- by putting ſeven 
« of water to one of wine, we made 


„ Was li better than water.“ Ki 

23. And I remember, that a learned man, 
whom I aſked ſome queſtions concerning this 
matter, told me, that in a northern country 


leſs cold than Muſcovy, he had See. 
that beef having been very long frozen, when 
it came afterwards to be eaten, was almoſt in- 


Gpid 3 and being boiled, werde a roch ile 


better than common water. 
24, Ir 1 had. not wanted c ortunity, 1 


ſhould: here ſubjoin an account of ſome trials, 
for which 1 iſion, as thinking them 
not abſolutely =. the maki 


extravagant not to be likely to ſuc- 
ceed. For I had à mind to try , not only. whe> 


ther ſome plants, and other things, 


whoſe ſpeatick virtues I was acquainted with, 
would loſe: their peculiar qualities by being 
throughly „ and (fevera] ways) thaw- 
ed ; and whether thawed hartſhorn, of which 
the quantity of ſalt and ſaline ſpirit of ſuch a 
determinate ftrength ſhould beforehand be tried 
by diſtillation, would, after having been Jong 
. congealed, yield by the ſame way of diſtilla- 
I 


1. 
the electrical faculty of 
of the two cheeſta, con- tal, 


. oe mare chan Sies, 


uor. 1 


_ «« weak bevetage, which (by reaſon that the 
vine by being frozen, had loſt his virtue) 


Bu, I haf a to try, whethet 
(both che naty- 
and that tions iäümtim 0, it 1 elf 


where teach) and. whether the attractive or di- 


i — i a ome 
(which is to delirer the | 


teſtimony, 
an intenſe cold may have a greater operation 
upon the texture even of ſdlid and durable 
bodies, than we in this climate are 
commonly aware of, I ſhall not urge, that 


tmey emp upon 

. *, The boys (an be) with cue . 
* ar carpenter ; 

piece of timber, 1 work, 


$ pay nn; aa aa bone 

27. And Lremember, .that two'ſeveral per- 
ſons, both of them ſcholars, and ſtrangers to 
one another, that had occaſion to travel as far as 
though Aſeſcom, aſſured me, that they divers times ob- 


ſeryed in extreme froſts, that the timber- work 
(whether the boards or the beams) of ſome 
houſes, which, according to the cuſtom of that 
country, were made of wood, and perhaps, 
not well ſenſoned, would, by of 
hx eng anne crack in divers places, 
with a was Ted enough to 
them. eſpecially i in the night. 

28. I REMEMBER allo, that a phyſician, 
who lived for fame years in one of the coldeſt 
Plantations of the Neft. Indies, related to me, 


that 


b : | ; pauci | 
| — expertus # Eratofener metres John: 


Tit . 


der be Mag öblervred de bricks, be hid em- 
wy about to be very ape to be 
2 — vehement frofts of the 


1 that ĩt 
was ufa thing fer the houſe buitlded of 
brick, to Getay in fewer” years by far; than here 
in England; which he find was generally, and, 
as he thougbe, erly itnputed te the excallive 
cold,” ,] made the brieks apt to crumble, 
and mouſdder away: But though I dare not lay 
moch weighton thivobſervation, unleſs Ike. 
whether che bricks were ſufficiently burned, 
and free from pebbles, calcinable by the hear 
chat burned the the Bricks ʒ yet we muſt not 
— may de able e 6 
diſſdlve the texture of as claſe and ſohd bodies 
as bricks, © tif the aqueous moiſture be 
not driven” away; if we will admit, 
what I remember J have mentioned in another 
treatiſe out of à very learned and credible au- 
thor,” of the power; that a froering degree of 
cold has had to break even ſolid marble, And 
much lefs all we doubt the pofſibiliry of what 
the phyfician related, if we will not reject tde cold 
of the learned Ou Wormius, ac- 
cording to which,” inſtrumnents made even of 
fo hard A metal as um are not 


wo ger 
in- 
moſt 
writers would, if they met with it, add 'this 
ſſage out of the Duteh-· mens voyage to Nova 
embla': The aoth (of Oæober) it was calm 
ſunſniny weather, and then again we faw 
© the ſea open, at wich time we went on 
* board, to fetch the reſt of our beer out of 
the ſhip, where we found ſome of the bar- 
rels frozen in pieces; and the iron hoops, that 
« were the joſam barrels,” were alſo fro- 
ren in pieers.“ But though this * 
ſeems to prove, that extreme cold may br 
even iron it ſelf, and though poſſibly ſuct an 
affrmation might in the not be errone- 
ous, yet I ſhall forbear to draw that inference 
from this paſſage, ' becauſe I ſuſpect, that ſince 
the irons, that were broken, were hoops,” and 
ſince it ſeems probable by the ſtory, that there 
were barrels not* -with iron broken al- 
ſo by the ſume froſt; the breaking of the hoops 
may have been the effect, not of the violence 
of the cold, as acting immedi upon the 
iron, but of the liquor in the veſſels, which 
being, by the cold that froze it, turned into 
ice, was {6 forcibly expanded, as to burſt 
whatever ed its dilatation, ada 
F 


fito itinere, 


what we ſha — ant bon its due 
mote Tolly"ww- deliver. 


12 Appendix 0 the v viel. 
Nevis 1x6 of the formerly meme N 
ſician to the Ruſſian YI, what 'expe- 
rience teaches about fome of the matters treated 
of in this"{fixth) title, in thoſe cold climates, 
where the effects of freezing are mote notable ; 


740721 Hoft COLD: 


aer 
* 
4 


he'told' me, that the tradition (mentioned a- 
teuching the ſafeſt way of thawi ) is in 
generally received; and that it is uſual 
for men, that have their cheeks and noſes fro- 
zen, to rub them well with ſnow, and 
unharmed; whereas if they go immediately in- 
to their ſtoves, they often loi the to 
introduce i 


of 'paralytick- diſtemper, 

chaſe they cannot get rid of in many months. 
a having alſo inquired of the ſame in- 
whether wine frozen, and then 
permiee to thaw; till the unfrozen liquor 
quite  refolved the ice, was not thereby 
ſpoiled by having its texture vitiated, he an- 
ſwered, that in very ſtrong claret-wine he found 
the colour ſcarce at all ed, nor” the 1i- 
quot otherwiſe much impaired z but that in 
weaker claret-wine the colour was ſpoiled, and 
the liquor was otherwiſe much the. worſe. But 
note, that in the French wine there remained a 
third part or more unfrozen, fo that it ſeems 
not to have been'e to near Der 

cold, as that of the Hollanders, or of captain 
amen; and that phyſician likewiſo told me, 
— — ſome very ſtrong beer, that he had in 
part frozen, the ice had ſome taſte of the 

hope, t was diſpirited like phlegm. 

AVING inquired. how long dead bodies 
would keep, hs told me, that if they were 
id thoroughly frozen, they would be preſerved 
incorrupted till the thaw, though that perhaps 
might not happen within four or five months 
aſter the death of the man. He added, that 
he had the veniſon of elks ſent him vnſalted. 
and yet untainted, out of Siberia, (which is 
ſome hundreds of leagues diſtant from Moſcow) 


pi: 


and that beef and other fleſh well frozen, would 


keep unputrified for a very long time, And 
when Lafked, whether the freezing did not im- 
pair it, he anſwered, that with long kee ing 
r congealed,” it will grew very dry and be 
Is taſte, and Sal net make ſo good 
h as meat that was never frozen. And he 
further told me, that in caſe frozen meat were 
leiſurely thawed, it would be far the leſs im- 
paired, and might be well roaſted ; but if before 
it was thawed, it were Jaid down to the fire, 
it would not ever be well roaſted, and would eat 
very ſeurvily: and though a ſhoulder of mut- 
ton, for inſtance,” were kept very many hours 
turning before the fire, yet it would continue 
raw in the middle. 
 Havine inquired about the rubbing bodies 
with ſnow to unfreeze them, he told me (a 
able to what I noted him to have ſaid iligve) 
that he had ſeen ſeveral perſons, that had been 
frozen, and that when à man is told, that he 
is frozen,” and having aſled whereabouts (for 
the party himſelf uſually knows it not) is in- 
formed,” that it is in this, or thet place, which 
is commonly the noſe or the upper part of the 
cheek, or perhaps the tip of the ear; he uſually 
rubs the part very wel] with ſnow, and lets it 
thaw by. degrees ; elſe, if without that prepa- 


ration he ſhould go immediately i into the ſtove, 
he would be in danger to loſe his noſe, or other 


frozen part. The doctor added, that they 
uſe to rub the frozen meat and fiſh with —_—_ 
an 


or dene bead, | 
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herald he os: "that 
t he was put to no 
he eame to himſelf again, he 
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— in their bu 
to the air, would do the 
dae e th pig ct rene ide 
nough to put in fingers, w would 
main in the trees, and in the fir- wood, 
the thaw, . 
amm 00 Ft 
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* TITLE M 


e irs, pf 
| and aqueous 


ee 
ſed, n the de- 
IN cold is that condenſes them, has been 
many ages generally taught by the ſchools, 
and taken for granted, amon ig. agar till of late 
ſome more {| tive than the reſt, have call- 
8 of the levi- 
ty of ice; ſince which, I have met with two 
modern writers, that have incidentally endea- 
voured to prove, that ice is water, not conden- 
ſed, but rarified by the intumeſcence of wa- 
ade e paler plow ſhaped.” 


Tart a 
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7 K 


= 
2. : | 
* 
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« _ 


Le 


. a 


+ when I was ſcarce more than a boy, 


invited me to conſider, that by the uſual ways 
of glean, ſuch as theſe ingenious men em- 4} 


experiment is wont to meet with 


r pl 


opinion, but (which is more conſiderable) 
_ hinders. them from judging what this expan- 


- ſion of water, that is made by freezing, may | 


amount to. . Wherefore. we * "an wdp nf? 55 
hat we have done to aſcertain (and yet = 


a as alſo to adraincy i Rinthar, 


that had almoſt made dim ſweat, per 
wy; himſelf, hen he returned to the, freezing 


maſa, | 


by che breaking of the glaſſes, - 
Err ln 
objections of theirs, that befriend the common 
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ternal air, contracting the air and liquor with- 
85 1 my break the fides of 


the glaſs © fill that ſpace y which” being; #e- 


nough d bene ih rom, the porfiuee of 
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223 
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* 


in thus cin d I ſen any need. of having any fe- 
either to * weig 
ex 


E which is produced by the placing them in a 
i 8288 and ſalt, we could not ne- 
; vertheleſs' find, that any one of the three was 
at: a] broken or cracked ; fo: chat in caſe the 
ad included air were condenſed into a leſſer room, 


wat to des or: to prevent a vacuum. 
chan en force up that thick cake of 8. Having ſheun, that water it ſelf ac- 
El wilt be broken, how much ſoever 


a veſlel. 


4 


of 


ing a very great degree of 
caſe the veſſel be ſtrong and cloſe e- 


cold, in 
Vor. 
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" ration of the fire „ 1 


= fone 1 4 SED 2 
ive mani 
e e LO 
— * to ntifu 
trigorifick xtochs into bodies, ould by their 
h have Bech invited to make ſome 
triak of this kind, ſinoe we ſer, that the inviſible 
moꝛſture of the air Againſt rainy weather does 
ſeem 8 alter che di menſions 
of ddors wi an other ſuch works 
—4 of wocÞ Ho ell ſeaſohed! And even 
Wb the Epicurenn 
hypothe donſider, in bread, though: 
we are futt, chat more water was added- 
Pen fy. pode. Mw bye pie i 
aven, not 
off m_ Aint in eee that — 


other bodies, that 
cam! wr * 1 by diſtillation 921 
of. phlegm or. water, and more than can 
og? aſcribed to any trunſmuting ope · 


aud chelike things, t may cem worth while to 
try (which I and the conveniency -to do) by 
aceurate meaſures, | whether che inviſible and 
inte ſperſod water, its comminution notwith- 
— vill not upon freezing. ſwoll the bo- 
9 harbours it. And I would the more 
ly have. hots! Les 78 becauſe I 
haped it might help me to un ea ſtrange 
phenomenon, afforded us by the narrative of 
theDutchmer's 1 n where 
im they relate, the cold was 10 
0 — e 5 — frozen, — 
* more weight 
2. 2 $740! that be 
meaſure their. . ime by hour-glaſſes: For 
though this odd effect might be ſuſpected 10 
ed from ſome litte . icicles ſticking to 
of the: wheels; or the line, in regard they 
not far off tell us, that the ſteams of their 
bodies, and other things within their clofe 
houſe®, did ſo: faſten themſelves to the walls, 
to the roof, and evento their cabins, as to line 


them with ice, of no leſs than two - fingers 


— x yet deſides thut it cannot be 
a, what dy, tho had great need f 
clock, the tedious abſence of the or 
ſun for many weeks together, ſhould not all 
che Winter * this 3 beſides this, 
I ſay, J find, in captain James's wi 
at Charleton; hi his cleckand watch were lo frozen 
too © that they could not go, not withſtanding 
«they were ſtil} kept be by; the fire-ſide in a 
<.cheſt, wrapt in cloths.* So that in caſe it 
appear, that, according to what we formerly 


noted out of Mur mius, the froſt can. get into 


metals, it can alſo diſtend them, and other 
ſtable, bodies; we might conceive, that the 


Korpus bl * 17 0 bas. ar en from 
N 


ene * bre wicin the houſe; dk tie walls and the erdbeer ors eue e 
and alſb in our cabins, wheve © we lay all * three days, while we could not go out. 


Voyage. 


y 
we conſidef theſs: patided by 


to". 


fda which iT; will therefore: 
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rn a | 
to-freeze'or ' extpoſed-ror it. 
This we have tried; not only, in ſpirit of v 
aqua fortis, drt ms 1 
ee ann 
in, oil! | | 
— in fy joke cold; there muſt be 
in 4 
| liquors eto om mn 
aqueous liquors: on the one fide;/'and oil a 
divers other liquors, that are woche vf them of 
an und ſore of à very; 
or very highly corroſive nature, on "the other 
fide. Nor have we yet ate For hugh 
reduce this matter to a certainty. 
ſome ſtrung ſaline 


we could not bring | 
nor the ag ce ls 68 bee in 
ſome our attempts ſucceeded: nat ill. Bur I 
remember not, in any liquor we could by cold 


produce any ſenſible expanſion, but rather 
— ̃ D— unleſs we; could: 
it actually to freeze 2 

2. Tus 2 made cle 1 e 
cold to condenſe liquors, were many; but it 
8 ſuffice to ſet don two 


leader three differing ones, that occur to- r 


eee 
expanſion. of milk, urine, and the 
2 — 
Bur wine, 
be ere 2 than — 2 

— ficted with a pro 
der ſtem, and it were mend re 
ly in ice and falt, and pa — mr 
no oe: bur ſubſided by 
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to be ſhrink 

re af 0 No any _ 


Were r 
W. e near the he the 
ir. only thaw it, $*7* 
LO: tend above the r. 
| NO we p the ſame oil in the ſame 
al; 7 xperiment, with like 
1 5 had the ſecond time; and 
that d Me really condenſed, we 
tc 547 of 75 Oat Hol of the ſame 
Eine 0 8 and this, notwith- 


ubbles, hich we obſerved 
g about each lump | of con- 
Fl caſt in, upon its _ 
Pa the fluid oil. This we tri 
wa il well congealed (or if another Kr 
pi borer, a, OF or curled) by ſnow 
and with oil leſs congealed, frozen 
5 5 — cold of the ambient air; but this 


ROS Sus ſight, to fink more lowly 
and being leſs congealed and 


ponderous, yet would not himps of the maſs 

of oil ſink wo ichwderkel. 1 I ſay, not in 

cammon FMS but i in ſack or claret wine; and 
thruſt, down into either of theſe liquors, 
1 nimbiy enough emerged. * 


6. WyzTHER or no chymical oils, though, 
like exprefſed oils, they ſhriok with a mode- 
FTW degree of cold, would by congelation be, 


contracted, or like aqueous liquors 
we could not ſatisfy ourſelves by ex- 


ET 


e 
aj ics it rr 3 94 t. 


Ay 3 

Rees 12 to advance 
of bringing ſuch oils 
3 0 7800 we'had thoughts to make 
. with'bil of aniſeeds; diſtilled with water 
in a linbeck, in — —_— 
very ſubtile as chymiſts call it, 
an;! ential oil; aue gu in the ſummer · time, 
at ſorne Gther ſeaſons (If the weather be 
warm) it wil remain fluid; Ay in the winter, 
— — __ Song, i will, if it —— 
un, genuine, — its 
finey ; and therefore we t it might do 
well to pour ſome of it, in moderate weather, 
into a "conveniently ſhaped'gleſs, and then to 

freeze it externally by the 3 of ice 
and ſalt, that we might obſerve, — 
on congelation it would ſhrink or be expanded: 
And accordingly,” though we were not pro- 
vided with any quantity of this oil, yet in 


weather, that was not ſharp, we did, by the 


p- of ſome" ice, which we procured, when 
the ſeaſon made it à rarity, ſurround a glaſs 

pipe filled with fluid oil of anifeeds, and found, 

| though® the pipe were but ſhbrt, yet the in · 

dd aas when it had loft | its fluidity, 

lad confiderably loſt of the: height, which it 

reached to before. 


7. Aub becauſe the dappveubesesl Gia, 


that are driven out of the retorts by ſomewhat 
violent fires, ſeemed to be of a nature differing 


| FE cn from thoſe eſſential oils (as artiſts call 


them) which are drawn in limbecks by the 
help of water as well as fire; and becauſe we 
erved, that ſome of the firmer oils may be 
uſed in phyſick, in much larger doſes than it is 
thought ſafe to give the latter in: conjecturing 
from hence, that probably empyreumatical oils 
may be leſs 2 and fo leſs ind iſpoſed to con- 
ht fit to male trial (no body 

elſe in probadilie iaving done it) whether the 
cold in our climate could be t to freeze 


| thele oils, and whether it would expand or 


condenſe them. Wherefore expoſing, in con- 
veniently ſhaped veſſels, ſome good oil of guai- 
acum, — was diaphanous enough, though 

very highly edlouted? to the greateſt cold we 
could produce, we acrempred, but in vain, to 
deprive it of its fluidity; all that we were 
rk. effect, e make it very manifeſtly 


» flu ee TITLE Ix. 


Experiments in conſort, touching the bubbles, from 
wwhich the levity of ice is ſuppoſed to proceed. 


INCE the firſt thing, that made the 
& moderns ſuſpect, that water is expanded 
by treezing, is the floating of ice upon water; 
it will not be amiſs, for confirmation of that 
argument, to take ſome notice of the levity of 
ice in reſpect of water. This is beſt obſerved'in 
great quantities of ice; for whereas in ſmall 
r or plates, the ice, though it ſink 


not to the bottom of the water, will oftentimes 


fink fo low in it, as ſcarce to leave any part 
evidently extant above the ſurface of the water, 
in vaſt quantities of ice, that extancy is ſome- 
times ſo conſpicuous, that navigators in their 
voyages to Iceland, Greenland, and other frozen 

regions, 
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amegg wald 1 * well to be dif. 


81 liquor would neverthelcfs, -_ 
| th the; cald, be thereby 
| Wee into ice furniſhed; with bubble. 


Ir it be odjected, that in the — 
10 hermetically. ſcaled. glaſs, the produced 
e e air, which being 


With the water, might, by 
te pair of that water, be brought to 
Th, anſwer, that this is a 

1 tf the bubbles muſt cau | 


the experiment long 
S 
above the water, and. preſerves itſelf to- 
EE PROT fince it ſuffers a 
to 


frentimes makes. it break the 
it, which it would not 

ory 99 it diſperſed it ſelf into the body of 

the water z for then there would appear no 

cauſe, why. the air and water ſhould after con- 

0 more room than they did be- 


tion 1 
e Ii experimen e beg 


SEE the bottom of the veſſel. l 
bein by he oow and e e 
hh re 
A. 


* 


3 — the 
rater, [ai its nature dive to the 
Hig the water: and if it were diſpoſed to 
to di , why ſhould. we nat ſee ĩt break through 
the Water lee, as is uſual in other caſes, 
water ? 4. In metallige 
re. theres no pretence of 
; diving of 7 ihe oe from the. top, there ha- 
 ving been, none left there... 8. And laſtly, if all 
be true, air deſcending. from che upper 
of the yeſlels, and r through the 
. 3 then, upon the thawing of ths ice, 
F een and we might recover as 
E 
=] 


air as would fill the ſpace 
n into ice, which is contrary to our 


IN upon the account of its 

EEG And this argument; may alſo be 

urged againſt any, chat ſhould pretend, (tor 1 

ns not to ſee him proye it) that though air, 

r evince, cannot get 

it may in ſuch a caſe 

. Pee we find upon trials, 

Wa Are wh 0 the bubbles are not any 

near filled with air, if they have in them 

any more air at all, than that little, which is 

4 as we have elſewhere, ſhews,-ro lurk in 

the particles of water, and other liquors. [And 

the making, good of this leads d to the ſe- 

cond enquiry, we were propoſing about theſe 

bubbles ; namely, whether or no their cavities 
* filled, and filled with air. 

6. 6, Tux ee this whole aimed 


- -- 


dſo 


parts queſtion, by ſney ing, that there is but a 


with; ſo much brevity as my occa- - 


| bees ace For it would gequire ſatis factory 
anſwers to more than one or two queſtions, 


11 — I-know it may, lead us ro the 


debate of thoſe two grand queries; whether 
ly, or no natute admit a vacuum, and whether a 


great part of the univerſe 


* of a certain 
— matter, ſubtile enoug 


h,to-paſs through 


tte pores, nat only of — but of compact 


bodies; and even of glaſs itſelf. We ſhould alſo 
be obliged to enquire Whether or nd air, 1 
mean true and permanent air, can be generated 
anew, as well out of common water, as many 
other litiuors, and whether it may be generated 
by cold itſelf ʒ and perhaps we ſhould be oblig- 
ed to inquire into the madus of this production, 
and engage ourſelves in diyers other difficulties, 
whoſe full proſecution, beſides that they would; 


2s much exceed our preſent leiſure, as abilities, 


ſeems more properly to belong to the more ge- 
neral e where ſuch kind of ge- 
neral queſtioris. are fitteſt to be handled. 

' Was xzEForE we will now only nder. 


this particular queſtion, whether or no the 


cavines of the bubbles, wont: to abound, in 
ice, be filled with co r 3; and emdi 
queſtion, though it but one, comprizes 
two : for to reſolve it, we muſt determine, 
whether there be any true air contained in 
thoſe cavities and whether in caſe there be 

they be adequately filled with that air, (by ce 


air — — fluid; as does perma- 


r retain à ſpring like the common air.) 


7. Dns former of theſe two queſtions, 1 


muſt confeſs myſelf not yet reſolved about, my 
experiments having not hitherto uni- 
rely 12 to ſatisfy ſo jealous an obſerver; 
. ſhall annex our trials, not only be- 
the thing has not been: that we know of, 
22 2 pn = 2h our Mays 
expertmenung, I 37 
ſeem as promiſing and hopeful if — 
be reducible to any certain decifion) as pertiaps 


will bes caſily lighted on 3 but becauſe alſo we 


have, if e miſtake not, reſolved the ſecond 
ſmall 
part of true nir contained in the bubbles of ice, 
whatever ingenious men, chat rely upon proba- 
ble conjectures, without conſulting experience, 
have been pleaſed to belieye to the contrary... 

Fnar the bubbles obſerved in ice cannot 
all be filled with the aerial particles lurking 
in the water, ſeems evident enough by the ex- 
panſion of the watet, and the quantity of — 
taken. up by : thoſe; bubbles; which how the 
interſperſed, and formerly latitant air, can ad- 
equately fill, ualeſs the ſame parce of matter 
could truly fill much more ſpace at one time 
than at another, (Which I take. to be f 
„ el IL. do not yet apprehend. 

Bur two ways of trial there are, which we 
employed to ſhew, that the icy bubbles are 
nothing near filled with true air, whether men 
vill have that pre- exiſtent in the water, or 
ſtollen in from without, or generated anew. ; 
the former of the two ways of trials probably 
arguing, that theſe bubbles proceed not ozly 
FI = 5 LN partly,. we do not 
ede at 
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about ten inches of water to have been impelled 
geheration of Air.] TR. L N 24% 2 
17. To all theſe experimen 


ents we ſhall ſub- 

join, in twa Words, that as in water, ſo in ſome 

aqueous i we found, that the*icy bubbles 

were not with air (though we did not 

think fit to take the ro to meafure- their 
ſions by 


for in that elſewhere mentioned *riment, 
where we ed milk, urine, and Rheniſh- 
wine to freeze; when all thoſe liquors were rifen 
above their former marks, as is- there related, 
our notes inform us, that. the experiment was 
18. [BY ſealed up (the foregoing words 
mentioned the above-named liquors) 
and ſuffered to tha w, the ſeveral liquors ſubſid 
to their firſt marks or thereabouts, and the 
glaſſes being inverted and broken under water, 
we were, by an accident, hindered from obſerv- 
ing what we deſired in that, which had the 
wine, though when it was taken out of the 
freezing pot, it had ice, but not much, ſwim- 
ming in it. But into the glaſs, that had the 
milk, the water was manifeſtly impelled by the 
outward air; and ſo it was into the glaſs, that 
had the urine, which being removed from the 
baſon, and reinverted, appeared to have as 


much new liquor in its ſtem, as amounted by 


guels to five or fix inches. 
19. To which experimen 
another time à ſealed glaſs of partly frozen 
claret· wine being broken under water, the 
water was impelled up between half an inch, 
and an inch above the mark, beyond which it 
would not have aſcended, if the bubbles had 
been ſull of true and permanent air. N 
20. Ir it be ſaid, that though I have deli - 
vered too many particulars t ſo empty 
and ſlight a theme as bubbles, I have this to 
anſwer, that poſſibly all theſe experiments have 
rather ſhewed us, what it is not, that fills them, 
than what it is; ſo that more than all en 
periments appearin uiſite to clear up the 
difficulties about * ſhall not think I have 
altogether miſ{ſpent' my time, eſpecially if fo 
many paſt experiments, both new, and not al- 
together impertinent, by their not having 
taught us enough about ſo deſpicable a ſub- 
ject as a bubble, ſhall, as they juſtly may, 
teach us humility. | 


TITLE X. 


Experiments about the meaſure of the expanſion 
d end the contraction of liquors by cold. 


1. O the experiments (mentioned in the 

ſeventh and ninth titles) which ſhew, 
that water has an expanſion, it will be proper 
to ſubjoin ſome of thoſe, whereby we endea- 
voured to meaſure that expanſion. And here 
we ſhall not content ourſelves to ſay, that 
whereas the authors we had formerly occaſion to 
point at, take notice of their having raiſed 
water 1n a balt-head half an inch or an inch by 
freezing, we have made it aſcend a foot and a 
* * this, I ſay, we ſhall paſs by, be- 

0 1. II. 


being congealed': ) 


107TH gFEGOLD; 1. | 
cauſe that though by ſuch experiments we have 
very clearly and undeniably manifeſted the ex- 


panſion of the water, yet unleſs the capacity of 
the veſſel be known, they will ſignify but little 
towards the determining the quantity of that 
expanſion, which yet is the thing we are en- 
quiring after: wherefore we ſhall add, that 
we employed tO differing ways to meaſure 
this expanſion; ' - | 
2. Tur one was, by putting in, by weight, 
ſuch a number of ounces of —4 WW a tk 
till the water was riſen a pretty way in 
the ſtem wherewith it was filled; then 
marking on the outſide, to what height every 
freſhly added ounce of water reached in the 
ſtem, we' afterwards poured out a convenient 


228 of the liquor, (yet leaving enough to 


the whole cavity of the ſpherical or obtuſe 
end of the veſſel, and of the lower part of the 
ſtem ;) then leiſurely freezing this remaining 
water from the bottom upwards, we obſerved, 
that hen it was frozen, the ice, that was made 
of $2 parts of water, filled, as one of our notes 
inform us, the ſpace of 91, and (if I miſtake 
not the character) an eighth; ſo that by this 
troubleſome way of examination, we found, 
that the water, by the expanſion it received 
from cold, was made to poſſeſs about a ninth 
— more ſpace than it did before conge- 


[3. Is another of our notes, we find as fol- 
lows, 55 parts of water extended themſelves 
freezing into 60 and z, about 6 of thoſe 
parts remaining unfrozen z ſo that in this ex- 

iment the water's expanſion was not much 
(though ſomewhat) differing from what it was 
in that laſt mentioned. ] 

4. Tux other way we made uſe of to mea- 
ſure the dimenſions, that water gains by freez- 
ing, was to take a cylindrical pipe of glaſs, 
ſealed at one end, and left open at the other ; 
at which we filled it with water to a certain 
height, that we took notice of, by a mark ap- 
plied to the outſide, and then keeping it in an 
erected poſture, and freezing it from the bot- 
tom upwards, we found, that it had acquired 
by a tenth part, or thereabouts, greater dimen- 
ſions in the form of ice, than it poſſeſſed in 
the form of water. But the nature of the par- 
ticular parcel of liquor expoſed to the cold, (for 
it is not neceſſary, that all waters ſhould be e- 
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qually diſpoſed to be expanded by freezing) 


and ſome other circumſtances, not now to be 


diſcourſed of, may well beget ſome little va- 
riety in the ſucceſs of this ſort of trials. For 
in one, that we made carefully, we found the 


expanſion ſomewhat greater, than that laſt 
mentioned, as may 1 r by the following 


note; which, compared with what was lately 
delivered, of the trials we made by weight of the 
water's expanſion, may invite us to think, that we 
cannot much err by eſtimating in general, that 
the room, that ice takes up more than water, 
amounts to about a ninth part of the ſpace poſ- 
ſeſſed by the ſame water, before it was turned 
into ice. The note we were ſpeaking of, is 

this : g 
15. In a more than ordinarily even cylin- 
drical glaſs, we expoſed ſome water to freeze, 
Dddd to 


expanded irſelf to about an cighth part, ot at 
leaſt a {ninth upon glaciation-y this we tried 
twice and thought, 


might have been more coniderable, but that in 


though ordinary readers may take do notice 


often- cited voyage, makes 


a cylinder the freezing 


did not ſeem to ſucceed 
fo-wel}:- 0 pens? ith 


Bur here we muſt reſpive a difficuly;which, 


* - 


ol, yet may breed a-ſcruple/in.ghe minds of thoſe, 
that are inted with For to 
ſuch readers Up hone nl of gon aa ſecm.to 
be contrary 40 experience | tors in- 
to cold climates, who geil us (as we ſhall have 


occaſion to take notice of in due plate) of vaſt 


pieces of ice, as high, not only as the ppops 
of their ſhips, but as the maſts of them i and 

the depth of theſe ſtupendous pieces of ice 

av payer * om to what it may be 
ſuppoſed to be, in we compare 
the eſtimate above delivered of che Go 
of water, and that grand theo- 
rem demonſtrated by Archimedes and Stevinus, 
That floating bodies will ſo far, and but fo 
far, ſink in the liquor, that ſupports them, 
till the immerſed part of the body be equal 
to a bulk of water, weighing as much as che 
© whole body.“ For Captain James, in his 
mention of great 
as high as the top- 


pieces of ice, that were twice 
maſt- head of his ſhip. 


6. Aud the Holianders, in their famous 


voyage to Nava Zembla, mention one ſtupen- 


dous hill of ice; which I therefore take notice U 


af here, not only becauſe it has been thought 
the „that men have met with, but be- 
cauſe they deliver its dimenſions, not as Captain 
James and navigators-are went to do, by com- 
pariſog with the unknown heights of ſome of 


the maſts of their ſhips, but by certain and de- 


terminate meaſures, which, in the icy iſland we 


are ſpeaking of, were ſo divided by the furface 


Rarthol. 


de nivis 


uſu, Cap. G. 


of the water, that there was 16 fathom ex- 
tant above it, though there were but 36 be- 
neath it; which, though a vaſt in 
itſelf, yet does but little exceed double the 

And the Daniſh navigator Jau Munckius, 
7 by his king to bring him an account 
of Greenland, mentions ſome floating pieces of 
ice, that he met with and obſerved in that ſra, 
which, though but ſome what above 40 fathom 
under water were extant 20 fathom, (that is, 
near half as much) above water 3 whereas it 


ſeems, that, according to our above - mentioned 


computation of the of water, the 


part under the water ought-to be eight or nine 


2 deep as that above the water is 
7. To clear this difficulty, I hall repreſent 
theſe three particular? NOISE 
Fisser, that in our tion, the ice, 
that ſinks ſo deep, is to float in freſh 
water; whereas, in the obſervations of the 


above- named navigators, thoſe: vaſt pieces of 


ice floated on the ſea-water, which by reaſon 


of its ſaltneſs, being heavier than f 


: 
ice will not fink-ſq 


deep into that, as into this. 


And that ſalt may hugely increaſe the weight 
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af eggs. | y F . 23. 
0 r jd, as to take 
natice of w rephers de- 
liver with namely, chat 
nearer the wont to be fo 
ſalt, as in torrid zones: 
and thoſe our ſeas, 
chere is the diffc- 
rence in the: | 
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upon as not mconli- 

e Py for which it has been 

yet the main thing, that is to re- 

move the ſcruple ſuggeſted by the height of 
icy hills above the water, is. 

ſuch hills of ice are not 

to be looked upon as intire and ſolid ones, but 

iles or lumps, ice, caſu- 

d rudelyh up | ted b 

the exceſlive cold, freezing them tagether by 


the intervention of the water, that waſhes them ; 


pieces of ice is not to be eſtimated by the big- 
neſs they appear of at a diſtance from the eye, 
but conſidering how much air there is inter- 
cepted. between the icy bodies, of which they 
are compiled, there may be a hollow ſtructure 
of ice reaching high into the air, and yet the 


whole aggregate or icy pile; will preſs. the ſub- 


more t 
woul 


jacent water on which it leans, no 


Hydeftrari- 


cal Para- 
Axe. 


a 


load SR bony, 


ake 4 far els bew, and 
ee 
2 5 more pönderous i ſpecie. 
e e det by * 
ſtatical matters, would b * m 
place, eſpecially ſince we have 
Pro's them. And that theſe floating hi 
and iſlandy of ice are not intire and ſolid pieces 
it, we ſhall eee 1 Jus 
ſhew out of "navigators, even in the 
en we have mentioned dut of Jana, 
| Munch, the relator of it. Barthalinns 
rakes notice, - t thoſe vaſt | of ice (we 


Ex nie tat beet Woaning) has reached 20 arbor 
Jeans above water, 1 e v9 01 ae 


compacta. f 


| together. | 


and the depth 
under water far greater, if the ice had water 
enon 

„ate not wont to meaſure 
he of thoſe pieces, that float at liberty 


the heig 
And as for thoſe, that are 


in the fea, 


10 fine fal very plentifully in thoſe frozen re- 
. £5 together, 


and are com either by 
pat. whoſe beams ſometimes begin to 
thaw it, and ſometimes by the water of the 


fed with the Inow 
t rts of it 
of t = cauſes. 
out of C 
ice, e hi 


„%% G the Hated pat of cont 
the ice, yet that meaſure is not excluſive of a 
greater 3 for it is ſaid, that the ice reach- 


ed downwards above 40 fathom ; and 
how much downwards, and whether as 
far as the , we are left at liberty to 
gueſs. And in that ſtupendous piece of ice 
recorded in the Neve Zemble voyage, to have 
been in all 52 fathom, that is 300 and twelve 
foot fot dep, tho though it be granted what they 

t it was 16 fathom aboye the water, 
uri is almoſt a third part of the whole 
yg Þ 4h bo 40 lard Amer gr on 
it is faid, that it Jay foft on the ground. So 
that as onthe one dae icems produble,tharthe 


| bot ag — 


moles of ice would 
lower, and ſo have Eened Ye * of the 
to ſwim freely. For ſeamen, by tea - | 
ſon of the difficulty 
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B by 
ſnow [A and, as 8 that monly 
inquiſitive navigator s voyage for 
the diſcovery of the North · weſt „it is | 
related, that his campany was * fo well ac- * 
2 the ice, that when night, or Hudſon's 
ul weather took them, they would 2% * 
« Pings gut. the 8 iſlands of ice, and there „ Fre 


come to 2 rui and ſport, and fill North-weſ 


ater that tod on the ice in ponds very Ze 
Elb and — So on the other ſide nh 


—4.— much lower the Dutchmen's A. Aba 


knom not, 


ice and Captain James s would have reached 1 


into the ſea, in caſe the d they reſted on, 
had not We 95 par 95 one might 
_— think, theſe are the greateſt 
ths, that any. Ss 
to attain, (that mentioned by the Hollanders 
n 36. fathom beneath the water, and 
ee e 8d n Captain James, no leſs than 
40 fathom) find in Mr. Hudſon's voyage, 
that the in the bay that bears his name, 

met with more than one or two iſlands of ice, 
depth under water, For amor:g 
the relator has this memorable 
In this bay, where we were thus 
9 — with ice, we ſaw. many of thoſe 
mountains of ice aground, in fix or ſeven 
* ſcore fathom water.“ And if the ſea had 
been enough, even theſe ſtupendous 
probably have ſunk much 


other 


mountains, 

11.1 Know, hat delivering the meaſuteaf the 
expanſion of water alone, Ihave not ſaid all, that 
rs gory yy the expanſion of liquors z but 

becauſe, as it has not y br rh Ls that 
Iquor is expanded by co by ac- 
reezing ; I doubred, whether aqueous 
as wine, —— urine, c. were other- 


— 


) part contained in 
them 4 and whether it were worth while, for 
a man in haſte, to examine their particular ex- 


 panſions. | Notwithſtanding which, I would 


not diſcourage any from trying, whether or no, 
by the differing dilations or aqueous liquors, 
ſome of them of the ſame, and ſome of them 
of differing kinds, we may be aſſiſted to 
make any eſtimate of the differing proportions 
they contain, of phlegm, and of more ſpiritu- 
ous or uſcful ingredients. | 

12. AFT * what has n 
ing the expanſion of liquors by cold, it 

ed we ſhould ſay omedngof — | 


may may deere 
- meaſure of their contraction by the ſame quali 


But as for water, which is the principal li . 
whoſe dimenſions are to be — 2 
formerly declared, that I could ſeldom or ne- 
wed, its contraction (in the winter ſeaſon 
ky oh I tried it) to be at all . conſiderable. 
And I ſhall now add, that having, for greater 
certainty, procured the experiment to be made 
by another alſo, in a bolt- head, the account 
I received of it was, that he could ſcarce diſ- 
cern the Oe in 88 to fall 2 its 
ſation, (marked at of the pipe, ) 
when — water in DEER far "_ | 
at 


| 55 1 9 nee 
* gfk ſome warm Thanther Or o — ke whe 
% o fone the air, char e 


Wy 4 jad VB. in the” 
by Tie rick that fac a work; to be ac- 2 — 


* ore of the water, @ little be- 
ciation begins, may be ſonbe hut con- 
Mah , eſpecial if the experiment” be made 
jn, ſonmer, ot in caſe” (either where or here) 
— 


"Bat "es" 


— — 5 21 
and with the 


rified it it, 


üratel ſecuted; would require, «would have wi 

q 9 mere of my time than I was 

* mploy td A work, Which Hooket! 

portant to deſerve it. And 

Cr ſhall here add nothing to what 1 

have ſaid under the title of the OE win Cold, 

touching, the contraction of of wine and 

oll of turpentine, by che | 

that quality; and as for the tion of air, 

'rhe vaſtuſt {Bui wee Sent (wi 1 G indeed 

thünke fr to meafure how much co condenſes 

it. But che account of that experiment will 

* 1: the be more op ortunely delivered in * ane of the 
22 Wee een, 

tem 92 ee * * 10 eee 

, eee * — cl. 

rf periments Jo uching the expanſe 

8. 10 Ati: p e ＋ 7 * V 


AVING ſhewn, that there is an ex- 
20 panſion tiade of water, and aqueous 


= , by congelition, let os now'examine how 


"this expatifion'is,'and the rather becauſe 
7 bas yet, that we know of, made any 
Jar trials on 
ries in tltis matter q ſo that al though ſome un- 
happy accidents have kept our experiments 
frorm being as accurate as we 
Gock affiſting, we may . | 
ro leaſt we ſhall ſhew — to be 
ore fotcible, than has hitherto been common- 
taken notice of, and aſſiſt men to make a 
tmewhar leſs uncertain eſtimate of the force 
of it, chan they ſeem to have yet endeayoured 
to enable themſelves to make. 
2. Anvd(1,) we ſhall mention ſome experi. 
ments, — do in general ſhew, that the ex- 
ſion of freezing water is confiderably —_ 
V took a + Ms pewter bottle, capable to 
contain, as we gueſſed, about half a pint” of 
water, and having filled it top full with that 
liquor, we ſcrewed on the ſtopple, and e od 
it during a very froſty night, to the cold air; 
and the next morning the water — to 
have burſt the bottle, though its matter were 


metalline, and though purpoſely for this trial 


we had choſen it quite new, the crack ap 
to be in the very ſubſtance of the pewter. This 
experiment we repeated; and it was one of 
thoſe bottles filled with ice, that had cracked 
it, which a noble virtuoſo would needs make 
me (who ſhould-'elſe have ſcrupled to amuſe, 
with ſuch a trifle, ſo great «a monarch, and fo 
reat a virtuoſo) bring to his Majeſty, to ſatisfy 
f im, by the widenefs of the crack, and the 
1 of the ice, that ſhewed it ſelf in 


eg N en 1 
M e 2 


af 


t6-make-diſcove- being 


(and as, 


but at one of its ends; 
whilſt the top 


Wan a like d and — Gi 


ich about an ounce: e 
x:(fuch as many uſe to K 45 X 
in) quite new, and of a | 


we found, thatupon the freezing ofthe includ 
ed Water, the veſſel vas very much, burſt. 
„ Arrrawanns filling a quart. bottle (if I 
miſtake not 8 with a e 
and down F hard | 
nd t 
made — liquor * gut the 721 
es all che care we had taken 1040 


Dis 


it 


=; - 


92 e We 
See ae e hens | 
VEei- 


eaſier for the 8 wi 


ſel, than to thru out the 
1 Fon. 


bor, achough i were 10 thi and ſt: 


theſides, and found tharche thinneſt place, where 

it was broken by tlie 1ee, was n of an inch, and 

the thickeſt 2, that is, twice as much: moo 

by the of the froſt broke an carthen,} 

of: ſtrong; # rs metal, of which the 

part, that was brakes, wp 5 by meaſure, to 

the thinneſt part of 

4 —_— et eee 

to an E £ 

Gonof water hy cold is very forcible, I thought 

fit to attempt the reducing of che matter 

ſomewhat:nearer an eſtimate leſs remote from 

2 6 eur fp 
to cong may Y 

ſed to be: e nputuag- ies we Jodged, e that the 

quantity of it, was v 

of force and becauſe * Fi 

the figure alſo may not be incon 25 

this matter, we thought fit to make our trials 

in a braſs veſſel, whoſe cavity was cylindrical, 

and which, to make it „had an. orifice 

whoſe thicknebs 


was ſuch, that we had reaſon to expect, that 
remained covered, but with a 
reaſonable weight, the included water would 
find it more caly to lift up that weight, than 
break the ſides. To this cylinder we fitted a 
cover of the ſame metal that was flat, and 
went a little -way into the cavity, leaning alfo 
era the edges. of the fides the. more 

of the orifice : the cavity of this 
— 2990S was in length about five inches, and in 
breadth about an inch and three quarters. This 
aten being filled top- full with water, and 

e cover being carefully put on, was 

into an iron frame, =? held it erected, and 
allowed us to place an iron weight, amounting 
to 56 or half a hundred of common 
Engliſh weight ; which circumſtance I mention 
eee ve Tg my ag that our carriers, 


e 
next morning appear 0 be froun, and the 


b AOTE21 of 
angther Hoe thar wf repeat 


* 


4 0 9 1 47 3 * 
Go 14 


dive it fottibly in, till by conſiderable weights 

ended to the extant part of the plug, when 
the cylinder was inverted, ue could nor draw 
it out. The ſucoeſs of one of cheſe trials is thus 
ſet down in dur Collections 
7. APVO was driven into the cavity of 


& braſs cylinder; firſt filled with water, the plug 
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being allo well foaked'; then the cylinder be- 
ing inverted, the plug took up half 4 hundred 
anda quarter of 4 hundred weight, and would 
poſſibly have taken up much more, and being 
expoſed to a ſharp night, the freezing 
| | | water qt e plug nach a ns 5 
cetded bfeadth; quite round above the upper edge of 
all, the Fial and it freezing all an and 
was „ the next night, it was again ed, the plug 
that on not being yet taken out, and then the plug 
ſwelled was beuten out a little more, namely, (in all) 
— near eee en, 
the * 8. Favs we ſee, that the expanſive endea- 
cover iformly, | c vour of tlie water forced a reſiſtance, at leaſt 
lifted u ori | wo which e made 
linder, we r "a wei 74 pound; and probably, as the 
we cduld | ity, ſorm note Aae, b Ee able to 
ſucceſs, and for i more, if we had had convenient weights 
of the chief of our experiment and inſtruments, where with to have meaſured 
we find the following account among out col- the ſtrength of the water's endeavour outwards, 
Rn 277507 ene ot which ſome ſubſequent trials made us think 
Tus hollow braſs weight, being about very conſiderable; though not finding their 
one inch | rters in di; ä events ſer down in our notes, we think it fit at 
the braſs as ith a preſent to leave them unmentioned., 
weight of 36 the Bur one thing there is in theſe trials, that J 
poſed to an : the nexr think not un a philoſopher's notice, and 
morning the t were found his conſidering y, That this endedvour of 
viGbly lifted -(thatwe the water to expand it ſelf is thus vigorous, 
could diſcern) a breadith, but though the uttermoſt term, to which it would 
the thickneſs | wits not here expand it ſelf, in caſe it were not at all reſiſted, 
eſtimated, , than half ati would be but to about a ninth, or at moſt an 
inch, which, accordi eighth part of the ſpace it poſſeſt before it began 
one might expect . * But to freeze3whereas air may by heat (which yet, » New Ex- 
which we "was, we have elſewhere fſhewn, will not reduce it periments 
| Beben e 5 x to any "thing near its urmoſt expanſion) be PÞy/c 
w en out, bt to poſſeſs (though not to fill) accord- 5. f. 
to be thereby to the diligent Merſennus*s obſervation, ſe-+ See che 
the venty times the dimenſions it had before ra- fore-cited 


duced in a kind of froth, wif ; 
the oppreſſing weight the es of the 
water t liberty to expand themſelves; but 


this laſted but alittle "while. J* '' © 
6. ArTxn this the difficulty we have often 
met with in the placing of great weights con- 
veniently-upor/the cover of a cylinder, and the 
expectation we had to find the quantity of the 
water we made uſe of, , upon its con- 
gelation, to lift up a greater weight, in- 
vited us to male trial of its expanſive force, 
ee eee 
t a en to the of in- 
der, (after PE ſuffered it to ſoak a con 


nient time in water, that, ſwelling as much as 


it would before, it might be made to ſwell 
no more by the water, which would lie 
contiguous to it in the veſſel) and then to 
Vol. IL 
ff 


” 
: 


a little water in, 


rifaction; and conſequently the air expanded p. 


by heat does by its endeavours tend to ac- 
_ above 60 times the ſpace, that the water 

does, when en ed by ſo high a degree of 
cold, as is capable to turn it all intò ice: not 
to mention, that the expanſion, to which the 
air tends the account of its own ſpring, 


is, (as we in another x place) many times + be p- 


greater than that, to which Mir ſennus could pendix to 


bring it upon the bare account of heat. 
9. THere remains yer one way, whereby we 


hoped, though not to meaſure the expanſive force mar. 


of freezing water, yet to manifeſt it to be pro- 
digiouſly 3 Or in caſe we failed of this aim, 


to produce at leaſt fome other phænomena re- 


lating to cold, that would not be inconſider- 
able. And though our endeavours ſucceeded 


not, yet becauſe a happier opportunity may 
bring them to be one way or other ſucceſsful, | 


we ſhall annex, that we cauſed to be made 


an iron ball of between two and three inches 


diameter; which ball was ſolid, fave that in 
the midſt there was a ſmall cavity left to place 


Eeee as 


together with a female ſcrew, 


the Phyſico- 


mechanical 
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granting. 


| Cles, the 

40 be th 2 
theſe corp into the li- 
quors the 


ita, without of 
a hew of boilteroulneks or violence it, coljeniion 
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14 7 21 


| ease, nner 


ene 


both that ſome ſcruples, which might elſe ariſe 
whar dyed. may be prevent- 


= r 
id when ſome hours, and the water was riſen 
betwint fixand'a half, and ſeven inches. This 
we did in order to another experiment; but 

tthen eaſily and nimbly ſealing up the ſlender 


uſe to ſyrin 


as the third part of the capacity of the veſſel. 


artificer 


to try it, by affirm- 
| and 17 &cilful 
of my acquaititance had like to have 

een ſpoi 40 : for r. nd 
to the air beyond a moderate degree 
Dig on, it not only burſt ſome foun- 
made of glaſs, but when the attempt was 
in à large, but thick veſſel, made of 
and compact Flanders earth (the fame 
t of Jugs and fone bottles) the veſſel 

by the over bent ſpring of the air, burſt 
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him, if not kill 
reateſt unqueſtion- 


theleſs, we could reduce the air by the weight 
of a cylinder of mercury of abdut 100 inches, 


ot appear ihpertihent, 


I. WI took a large glaſs 


. as the ice 


ﬀF half an inch and a whole inch, 


121 1 | as 7 | N 9 7 2 , e 
7 46 G. 


(whith cotiſequently might near countervail a 
Funde of {ix{core 75 water) hut into a 
little es than a fourth part of its Uſual extent; 
but how much further the air 
preſſed by our new pu 
me to ſhew by the enfüing 

wie have not omitted any, that we could find, 


x notes, of 


- 


about the way we em 
ed or ſatisfied; and that the 


variety of examples be the better under- 


and pouring in water, till it reached about a 
flingerꝰs breadth higher than the bottom of the 
ſtem, we ſet it to freeze in ſow and ſalt, for 
ſome hours, with the ſtop of the ſtem (which 
was drawn out into a 


lender pipe, almoſt 
Augles with the ſtem) open, and there 


* 


pipe above-mentioned, that the air in the ſtem 

not be heated, we let it continue in the 
ſnow ſome time, adding freſh” for about 24 
rang fer —_ - what > the water, 
by ing itſelf, would compreſs the im- 
priſoned air. The length of the cylinder of 


dir to be condenſed at the time of the ſealing, 


was (accounting 


| by eftimation for the ſlender 
newly taken notice of) almoſt 91 inches. 


pace we obſerved: the aſcending water, 
increaſed below, to invade: by de- 
dan (for we watched it, and meaſured it 
time to time:) ſo much, till at length 
the water reached to 8 inches and + al- 
molt, above the ſtation (which we had care- 
fully-marked with a diamond) in which we 
found it, when the glaſs was ſealed up, leavi 
but about an inch of air at the top ; ſo that of 
the whole ſpace before poſſeſſed by the air, the 
water had intraded into near nine parts of ten. 
Then beihg partly fe the glaſs would 
hold no longer, but᷑ have its upper part blown 
off, 'as it 3 to us a little before with 
another” veſſel, and partly being deſirous to try 
that which follows, we leiſurely inverted the 
glaſs, that the air might get * to the ice; for 
all the water in the ſtem been purpoſely 
kept unfrozen : and having provided a jar to 
receive the water, that ſhould be thrown out, 
we broke the ſlender pipe, which we had ſealed 
up, and A as we expected, the 
compreſſed air, with violence and noife, blew 
out of the ſtem into the jar about ten inches of 
water; which was ſomewhat more (between 
f the ſelf. d 17 5 be 
the impetus of t expanding ait) than the 
ſpace poſſeſſed by the air, before it began to be 
compreſſed. And beſides this, ſuch a ſtrange 
multitude of bubbles, that were formerly re- 
reſſed, did now get liberty to aſcend from the 
r parts of the glaſs to the top of the re- 
maining water, that it ſomewhat emulated that, 
which happens to battled beer; upon the 


raking out᷑ of the cork, N. B. when the air was 


compreſſed 


may be com- 
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portunitigs, and ghſerve now in general, 
1 ſuch 1 of ice itſelf, as in our 


experiments we are wont to deal with, we haye 


3 glaß- egg. a found the ſphere; of activity of cold exceeding 
by the operatic rere not only in compariſon. of that of heat 
reduc but in compariſon, of the atmoſphere, 
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to addthe way weimployed, and the cantions 
2 uſd in weng dhe obſervntions z but we 
ſhall rather intimate; that the following trials 
were made in a village about two miles from 
a great city. e 

Tl. Ars four nights of froſt, that was 


taken notice of for very hard, we went into 
an orchard, Where the grund was level, and 
not 


with graſs, and found by digging, 


earth to bo fronen 
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it were an exceeding | 
by a conſtitution of the air, 
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n r the came im- 


place of our collections. 
Fino, that by reaſon of the mildnefs of 
our climate, I — — much 


deeper congelation of the earth or water, I 
applied myſelf to inquire of an ingenious man, 
that had bern at Moſes, whether he had ob- 


alſo to find in captain James s voyage, whether 
that inquiſitive navigator had taken notice of 
any thing, that might inſorm me, how far the 


cold was able to freeze the earth or water in the 


hariton, where that quality may 
ſuppoſed to have 
of activity, as in almoſt any pa 

habitable world. And by my inquiries I found, 
that even in frozen regions themſelves, a con- 


| — of cold pierces nothing near ſo 
any earth or ſea as one would imagine 
for the traveller I ſpoke with, told me, that in a 
garden in Moſco, where he took notice of the 
ing 1 inquired about, he found not the ground 
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. of end ſnow,*”wherewfth we 
made our will operate but at 4 
very mall di „though the medium reſiſt 
no more — the common air; as 


by. ſome of bee recorded in this 
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treatiſe S114; en Han 
Tuts een, proceed to relate, 
that having placed — — mixture of ice 
AO glazed within, and in white 
both within and -withour, we 

— that the outſide of both thoſe ſorts 
of veſſels was cruſted over wich ice ; though, 


however the baked earth had not been compact, man 


nor the vitrified ſurface of a very cloſe rexture ; 
the very thickneſs of the voſſtis wits ſo» great, 
that it ſeemed it would fearce. have been able 
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of COLD. 
to make an artificial fountain in the midſt of 
ſummer. But I here mention this experiment 
rather, becauſe it is not unlikely to pleaſe thoſe, 
to whom it is new, and becauſe having pur- 
poſely tried it in large and thick funnels of 


Tit. 14. 


it may be pertinently enough delivered 
in this 2 (here we are treating of the 
tranſmiſſion” or propagation of cold through 
doſe and thick mediums,) than becauſe we 
expect to make of it that uſe, eſpecially that 
veconomicat uſe, that has been lately intimated. 
For firſt; it will be very hard to oY that 
It is the very air itſelf, and not rather 
pours ſwimming in it, that are by this means 
tranfmuted into water. And ſecondly, it is 
true indeed, that a mixture of ſnow and falt 
will condenſe vapours on the outſide of a fun- 
nel ; but either they, that hoped to make this uſe 
of the experiment, have little experience of it, 
and write conjecturally, or elſe they have made 
it with a ſucceſs very differing from ours. 
For though we employed a large funnel, and 
ſuſpended it by a ſtring (artificially enough tied 
about it) in the free air; and though the mix- 
ture of ice and falt we put in, Net 179 
infrigidating (as will appear y)" 
4 5 ſo, — ice or "am alone would have 
been; yet that mixture being not able to con- 
denſe the vaporous parts of the air into dew, 
much, if at all, longer than the mutual diffolu- 
tion of the ſalt and ſnow laſted, the liquor, that 
was this way obtained, and dropped down at 
the bottom of the funnel (whoſe internal per- 
foration ought to be carefully ſtopped, left any 
of the reſolved ſhow and falt ſhould fall 
through, and ſpoil the other liquor) was in- 
deed ſweet like rain- water, but ſo very little, 
as well as ſo ſlowly generated, that it amount- 
ed not any thing near to that, which the ſhow 
imployed, and ſpoiled to make it, would have 
afforded. So that it may be-queſtioned, whe- 
ther ſome cooling liquors, which can as well as 
this mixture condenſe the vapid air into water, 
and whofe texture is not deſtroyed in this 
operation, as that of the ſnow is, might not 
| be more hopefully imployed to obtain water 
trom the air ; to which I ſhall only add this one 
thing, that the mixture of ſnow and falt 
did turn the vapours, that faſten themſelves 
to the outſide of the glaſs, firſt into ice, be- 
fore they drop down in the form of water; 
in almoſt all our trials of this nature, as well 
in thick funnels, as in other, and thinner 
glaſſes. P11 
5. Trar in hermetically ſealed glaſſes, an 
included mixture of ſnow and ſalt will freeze 
the vapours of the air on the outſide of the 
glaſs, divers of the experiments of the preſent 
treatiſe do manifeſtly evince; which argue, 
that even ſo extremely cloſe a medium as glaſ- 
ſes is not able to hinder the tranſmiſſion of 
cold. And this is not ſuperfluouſly added, 
becauſe in veſſels not hermetically ſealed, it 
may be pretended, that it is the internal air, 
communicares its coldneſs by ſome unheed- 
— but immediate intercourſe, with the exter- 


AFTER this we thought it worth an experi- 


ment, to try, whether, or how, cald would be 
r 


er the va- 


diffuſed through a medium, that ſome would 
think a vacuum, and which to others would ſeem 
much leſs diſpoſed to aſſiſt the diffuſion of 
cold, than common air itſelf, To compaſs this, 
the expedient we bethought ourſelves of, was 


to ſuſpend a ſlender glaſs full of water in one of 


the ſmall receivers belonging to our pneuma- 
tical engine z and when the air was very careful- 
ly pumped out, to bury the exhauſted receiver 
in a copious and ready prepared mixture of ice 
and ſalt, to ſee whether, notwithſtanding the 
withdrawing of the medium, the water ſuſpend- 
ed in a kind of vacuum, as to air or grols ſub- 
ſtances, would yet be frozen by the cold. That 


event of our trials, which alone I find among my 


notes, is regiſtered in theſe terms. 
6. [A SMALL pipe, ſealed at one end, was, at 
the other, filled almoſt with water, and was 
at into a receiyer, conſiſting of a ſomewhat 
ong and ſlender tube of glaſs, ſcaled at one 
end, and inverted upon the engine plate; then 
the air was carefully exhauſted, for the pump 
was plied ; a while after no air appeared to 
come forth in any bubble out of the receiver, 
through the external water; nor did the 
water in the ſmall pipe within diſcloſe any 
number of bubbles worth taking notice of : 
then by the help of an almoſt cylindrical plate 
of iron; beaten' ice and ſalt were hea 
againſt the outſide of the receiver, about the 


height, to which the water in the ſmall pipe 


reached. And at length, though, as we all 
thought, much more ſlowly than ſuch a conge- 
lation would elſe have been performed, the water 
was for the moſt part frozen in odd kind of 
flakes from the top to the bottom, and the 


ice ſeemed not to have any conſiderable num- 


ber of bubbles.] 

7. THERE" is one experiment, I have made 
about the tranſmiſſion of cold through indiſ- 
poſed mediums, which may not be unworthy. 
to be here inſerted. For I had once a mind 
to try, whether a cold body could operate 
through a medium, that was, as to touch, ac 
tually hot, and had its heat continually renew- 
ed by a fountain, as it were, of heat, that per- 
petually diffuſed through it new ſupplies of 
warm liquor ; ſo that the cold body could not 
here, as in other caſes, firſt allay the heat of 
the medium, and then leſſen it more and more, 
till it had quite extinguiſhed it. To compaſs 
this, I had ſoon after an opportunity of mak- 
ing ſome trials preſented me: for being at the 
mineral ſprings at Tunbridge, to drink thoſe 
wholeſome waters for my health's ſake, I ſoon 
accuſtomed myſelf to drink them in conſide- 
rable quantities: very early in the morning, 
when they were exceeding cold, and ſome- 
times drinking them in bed, as well as ſome- 
times at the ſpring*s-head, I had the curio- 
ſity to obſerve, whether, in caſe I took them 
down very faſt, they would not through the 
warm muſcles and outward parts of the abdo- 
men, diffuſe a ſenſible coldneſs: and upon 
more trials than one, I found, that by laying 
my warm hands on the outſide of my belly, 
I there felt, at leaſt as it ſeemed to me, a ma- 
nifeſt and conſiderable degree of coldneſs, 


And when I related this ro ſome ingenious 


Ggg8g perſons, 
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he complained, : 
3 exceſſive cold, that the water diffuſed to 
the outſide of his belly; which yet neverthe- 
leſs was not, that Lcould learn, „ pr 
diced, no more than mine, by ſo and 


piercing a cold. | 


8. Ir may be doubted, whether in caſe 


the _ —— of a 
ſe] e conveniency 

— This being filled with water (which 
is troubleſame enough to be done, unleſs one 
have the knack) we hung it at one end of a 
thread, whoſe other end we paſt through a cork, 
by a perforation made : into which 
we afterwards faſtened a thread, by thruſting in 
peg to rivet it in. Then filling a glaſs not 
very broad, but yet furniſhed with a mouth 
wide enough to receive the bubble, with oil of 
turpentine, ſuch as we bought it at the ſhops, 
oned cork ; ſo that the ſealed bubble hanging 
at it was covered, and every way ſurrounded 
by the oil of — hh hae þ 
— — PRE: 

ve) will not freeze, we placed in 
beaten ice and ſalt, and as it were buried it 


ſy | 
little part of that, which was neareſt to it; the 
reſt in the form above mentioned ſtaying be- 
hind and ſubſiding. And that, which was re- 
matkable in this piece of ice, was, that when 
we had taken it out, it appeared cleft very 
deep (from the outſide almoſt to the centre) 
according to a line drawn from the ſlendereſt 
2 1 | 5 99 


with ſome thawing ice and 


and falt, we obſerved, as we expected, 
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part of it, almoſt as if one ſhould with a knife 
cut a pear in two, from the ſtalk downwards, + 
according to its whole length. And theſe two 
ieces were calily enough > and (to 
add that circumſtance) for trial ſake we left 
them divided in the fame liquor and veſſel, 
t about them, 
for 14 or 15 hours, without finding them any 
thing near ſo much waſted or reſolved into wa- 
ter, as moſt would have expected. — * 
Wutrsr the above mentioned veſſel was ex- 
poſed to be frozen, we likewiſe ed by it 
another veſſel, a „whoſe ball and a 
HEE part of its ſtem 7 1 with nagar 
e very ſame parcel of oil of turpentine ; 
placing about the ſides of the egg m_ 
t 
the liquor after a little while, made by the 
cold to ſubſide about half an inch: ſo that it 


is worth ſome philoſophers conſidering, why, 


if according to the lately mentioned atomical 
doctrine, cold be made by the introduction of 
{warms of real and extended, though atomical 
bodies, they ſhould pervade the oil, and con- 
tract it without freezing it, but freeze the wa- 
rk without contracting it, but expanding it 


9. [A SMALL bubble of the bigneſs of a 
very little nutmeg, filled with water, and her- 
metically ſealed up, was by a cork and a ſtring 
ſuſpended in ſpirit of wine, ſo as to be ſur- 
rounded therewith ; and being expoſed to the 
ar the Gme night, in the ſtopt glaſs, was the 
next r frozen, though 
the ſpirit of wine it ſelf were not at all fo; 
but anather bubble, by the help of a ſtring cork, 
and piece of lead, carefully ſuſpended in a 
ſolution of ſea · ſalt, and expoſed at the 
fame time in a like veſſel with the former, when 
they both came to be looked upon, a 


which was not ſo at all.] | 

10. [A GLass bubble of the bigneſs of a 
nu filled with water, and hermeti- 
ally ſealed, being immerſed by a weight of 
1 faſtened to it, beneath the furface of a 
very ſalt brine, but yet not fo as to reach the 
bottom of the liquor or was expoſed all 
night to freeze, in weather, that was extraor- 
dinarily cold; but neither the impriſoned wa- 
ter, nor the ather appeared to be at all frozen. 
The like experiment we repeated another 
froſty night, but without freezing either of the 
liquors. But to ſhew the uſefulneſs of repeat- 
ing experiments about cold, if there be oppor- 
tunity, and eſpecially in ſuch caſes, where the 
degree or ſome other circumſtance may much 
vary the event, we will add, that having ex: 
a bubble like that newly mentioned, and 
immerſed in ſpirit of wine, we found the next 
moraing the water in the bubble turned into, 
ice; and having likewiſe expoſed ſuch a bub- 
ble immerſed in very ſtrong brine, to be fro- 
zen by a mixture of ice and falt, within about 
two hours after, we found the bubble broken, 
as we ſuppaſed, upon the expanſion of the 
water upon its growing ice. And we alſo found 
the upper part of the bubble with the ice 
ſticking to it, and the other part of the glab 
| 11 , 4 0 wes 


is 
— of the freſh water into ice ; ant that 
the reaſon, why there remained but a compara- 
tively little parcel of ice, was-probably, that 
the falt water getting in at thoſe crannies or 
chinks, diflolved as much of the new - made ice, 


as in a little while it could eaſily rec. 
Beſdes: ET IS 
11. {Ws filled a glaſs bubble with fair wa- 


ter, and having hermetically ſealed it, we fuſ- 
ſpended it by a ſtring faſtened to the cork in 
the cavity of a wide - mouthed glaſs well ſtopt, 
ſo that the bubble was every way at a good 
diſtance from the ſides, bottom, and top of 
the glaſs. This we did to try, whether a ſuf- 
ficient degree of cold at that diſtance would 
be freely tranſmitted through the glaſs, with - 
out the intervention of a viſible liquor; and ac- 
cordingly we found the ſuſpended bubble crack- 
ed by the ice,that filled it.] | F 


TITLE XV. 
Experiments and obſervations touching ice. 


GREAT part of our preſent hiſtory 
A being imployed about delivering the 


? 


1 
phænomena of congelation, it is not to be ex- | 4. We therefore attempted, by another way, 


ed, that in this ſection, where we treat of 
ice as a diſtinct part of our theme, we ſhould 
deliver all thoſe Eau: that have occurred 
to us, wherein ice is concerned. And there- 
fore we ſhall reſtrain our ſelves to the mention 
of thoſe, that belong to ice, conſidered, as it 
conſiſts of intire and diſtin portions of con- 
aled water. And though we ſhall deliver 
me few experiments of our own, ſuch as we 
had any opportunity to make, yet much the 
greater part of this ſection will fitly enough be 
taken up by collections out of travellers, and 
navigators, into thoſe colder regions, that af- 
ford much conſiderabler, or at leaſt much 
ſtranger obſervations concerning ice, than are 
to be met with in ſo temperate a climate as 
ours. And what we have to deliver in this 
ſection will naturally be divided into two parts, 
the one conſiſting of our own experiments, 
and the other containing ſome ges, that 
we have ſelected out of voyages, or that have 
been afforded us by the felations of credible 
travellers. And of theſe two ſorts of obſerva- 
bles, that, which has been firſt mentioned, ſhall 
be firſt treated of. a | 
2. Son, that have been in the Eaſt- Indies, 
inform us, that in ſome parts of thoſe coun- 
tries they were looked upon as great lyars, for 
affirming. that in Europe the fluid body of wa- 
ter was often without any artifice or endea- 
vour of man turned in a few hours into a ſolid 
and compact body, ſuch as ice. And certain- 
ly, if cuſtom. did 'not take away the ſtrange- 
nels of it, it would to us alſo appear wery won» 
derful, that ſo great a change of texture ſhould 
be fo eaſily and inartificially produced. But 
how ſolid the body of ice is, or rather how 


— 92 A * 1 ? L ; 1 


ſtrang is the mutual adheſion of its parts, has 
not yet, that we know of, been attempted by 
experiments to be reduced to ſome kind of 
eſtimate: and indeed ſo many things muſt be 
taken into conſideration, that it will be diffi- 


cult to arrive at any more than a fair conjecture 


in this matter; eſpecially, becauſe (I think) it 


may juſtly be doubted, whether or no differing 
degrees of cold may not vary the degree of 
eompactneſs of the — 6g my doubt will not 
perhaps groundleſs, if I add, that ha- 
ving, to faaly my ſelf, inquired of an intelli- 
gent, perſon, that lived ſome years in Nuſſia, 
he anſwered me, that he found the ice of thoſe 
parts to be much harder than that of theſe. 

3. We had in our thoughts divers ways to 
eſtimate the coheſion of the parts of ice, where- 
of one was, to freeze water in a hollow metal- 
line cylinder, and taking out the ice, and keep- 
ing it in a perpendicular poſture, caſt into a 
ſcale weighed beforehand, and carefully faſten- 
ed to the bottom of the ice, more and more 
weight, till the mere weight broke the cylin- 
der: and this we had thoughts to try in cylin- 
ders of differing diameters and lengths, but 
wanted con veniencies to make the experiments; 
(which if they were made, as ſome of our trials 
were, in the open air, and in places expoſed to 
ſome gelid wind, it would the better ſecure the 
ice from being weakened or thawed during the 


to inveſtigate the ſtrength of ice. For we 
took a plate of it, of an uniform, and alſo of 
2 conſiderable thickneſs, and with ſides cut pa- 
rallel, that jt might ſerve for a kind of leaver, 
and placed it betwixt two wooden bars, whoſe 
diſtance we knew; and then laying on it a great 
weight, the centre of whoſe preſſion, as near 
as we could eſtimate, was equally, or in de- 
terminate meaſures, diſtant from the wooden 
fulcrums, we endeavoured to try, how great 
2a weight it would ſupport ; but in the village, 
where we made the trials, we could not get 
weights, that were conveniently ſhaped, and 
ponderous enough, to break it; and though we 
cauſed a man to ſtand it, yet neither 
could his weight break it; till he chanced to 
add an impreſſed force with his foot to the 
weight of his body, So that being unable to 
determine, what that additional and impreſſed 
force might amount to, almoſt all that we could 
ſafely conclude, either from this experiment, 
or ſome other ways of trial with ſcales, and 
other ways, that we made uſe of, (but for want 
of conveniencies unſucceſsfully) was, that the 
force of ice to ſupport weights is much greater 
than men can imagine; which ſeems ſomewhat 
the more ſtrange, becauſe it is not here in Exg- 
land ſo ſolid a body, as by this one would gueſs : 
for not only glaſs would readily ſcratch it deep 
enough, but even with common knives we 
could cut it, and that with great eaſe, 

8. YET one not inconfiderable account I 
was able to give my ſelf of the ſtrength of ice, 
which I find in my notes thus delivered, 
[TaeRR was taken s piece of ice three in- 
ches long, and three broad, and ſome what leſs 
than a quarter of an inch thick; this was laid 

croſs-ways 
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e 
4 . 
1 


3p 


which the ice leaned, were diſtant three inches: 


figure of (the common arithmetical cipher, 
that denotes ſeven) 7, to whoſe" hanging leg, 
if I may ſo call it, there was: faſtened: at the 
end, which was under the middle of the ice, 
a ſcale, into which ſeveral weights were 18 
ſuch as by ſome former trials we gueſſed to 
be almoſt as much as the ice would well ſuffer: 
after which, the horizontal leg of the iron was 
very gently laid upon the ice, as near as we 
could gueſs, in the middle of the diſtance, be- 
tween the two ſides of the frame, and conſe- 
quently parallel to them both. Then the weights 
not proving altogether ſufficient to break the 
ice, we let them hang a while at it, and ob- 
ſerved, how the edge of the incumbent leg of 
iron (which edge was * broad) did work it 
ſelf downwards into the ice; ſo that by our 

when the ice broke, as after a while it 
did; it had loſt; at one end of the inciſion, if I 
may ſo call it, half its thickneſs, and at the 
other, about a third part of it. i. 


Tux weights, that broke it, amounted to 17 


pounds averdupois, and 117 ounces Troy, 
6. Tux experiment was repeated with all 
the former circumſtances, only the piece of ice 
was two inches and a half broad, and a quar- 
ter of an inch thick, and the diſtance of the 
frame was three inches, as before; the weights, 
that broke it, were 17 pounds averdupois, and 
41 ounces Troy. The horizontal arm of the 
iron had melted ſomewhat more than half 
through the ice when it broke, viz. more than 
z of the thickneſs at one end, and ſoinewhat 
læſs than half at the other. 

7. Wu divers times intimated in ſome of 
the. firſt ſections of our preſent hiſtory, that 
the addition of ſalt to ice did haſten the diſ- 
ſolution of it, which though it may be eaſily 
proved by ſome other phænomena of our ex- 
periments, yet it will not be amiſs to mention 
here a couple of particular trials, by which we 
have more manifeſtly evinced it. And firſt, we 
divers times took a broad and flat plate of ice, 
leſs than a quarter of an inch thick, and having 
placed it horizontally upon a oint-ſtool, (a table, 
or any other flat piece of wood will do as 
well) we ſtrewed here and there a convenient 
quantity of : bay-ſalt upon it; and though 
we obſerved, that, if the ſurfaces of the 
ice and ſtool were not both of them flat, 
and congruous enough, the ice would be 
thawed indeed, but other part. of the ex- 
periment would not well ſucceed ; yet when 
we made the trial carefully and watchful. 
ly, the plate of ice partly thawed by the ſalt 
would be ſo firmly frozen to the ſtool it leaned 
on, that we were fain with an iron inſtrument 
to knock it all to pieces, before we could ſe- 
ver it from the ſtool; into whoſe pores the ice 
newly generated by the riment did pierce 
ſo deep, that, notwithſtanding our knocking, 
many little parcels of ice would continue 
to ſtick cloſe to the wood, whoſe pores they 
had invaded. But the circumſtances, which in 


„ The breadth was, I know not how, omitted inthe note; but, as I remember, it was about an 8th part of an inch. 
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croſs-ways upon a frame, ſo that the rwoparts, on ; 
then there was taken an iron, ſhaped like the 
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times laid the falt but 


laid, were frozen 
other circumſtance is, 


t the groſſer grains 
of ſalt would ſo far diſſolve the ice, whereto 


they were conti as. (if I may ſo ſpeak) 
to bury themſelves therein; whilſt the other 
parts of the ice, which, or near which, 
no ſalt had been laid, kept their ſurfaces ſmooth © 
and intire. We. tried likewiſe two or three 
times to freeze a plate of ice to a flat piece of 
wood, by. making uſe of aqua fortis, inſtead 
of common ſalt; but the experiment ſucceeded 
not well, though once we brought the ice 
to ſtick to the wood manifeſtly, but not 


50 T o this we.ſhall add the following experi- 
ment, which, when we watchfully made it, ſuc- 
ceeded well, and I find it among my notes ſet 
down in —_ term. 5 71 

[SoL1D fragments of ice having ſtore 
of ſalt thrown on them, upon the Grſt Fallin 
of the ſalt among the ice there was . — 
a little crackling, noiſe, and for a good while 
after there manifeſtly aſcended: out of ſeveral 
parts of the mixture, conveniently held berwixt 
a candle and the eye, a ſteam or ſmoke, like 
that 1 warm _ though wy night were 
rainy and warm, and though the morning had 
nod Yrs F 
The mention here made of the crackling 
noiſe made by the ice upon the addition of ſalt, 
(which ſeemed to proceed from the crackling, 
of the ' brittle ice, produced by the operation 
of the ſalt upon it) brings into my mind an 
experiment I had formerly made, whereof a 
greater noiſe of the ſame. kind is a phznome- 
non, though the wh 7 were chiefly made 
for the di very o the texture of ice: the e- 
vent of the trial I find thus ſet down among 
my notes. F*%q 

9. [Wr took ſome cakes of ice, cach of 
the thickneſs between 4 and + part of an 
inch, but not ſo very compact ice, as to be 
ny from ſtore of r ſome aqua 
ortis dropped upon this did quic ene- 
trate it 2 noiſe, that ſremed = be the 
cracking of the ice, underneath which the 
four liquor was plainly to be, taſted. Oil 
of vitrol did the ſame, but much more pow- 
erfully, and without ſeeming to crack the 


ice, which it paſt through; ſo that though but 


three or four drops were let fall upon the plate, 
it immediately ſhewed it ſelf in 3 exceed - 
ingly corroſive on the other ſide of the ice. 
And the like ſucceſs we had with a trial made 
with the ſame liquor, upon three ſuch plates of 
ice frozen one upon the top of another.] 

10. HAVING proceeded as far as we were 
able towards the bringing the ſtrength of ice 
to ſome kind of eſtimate, by ſuch experiments 
46 we had opportunity to make here, we 
thought it not amiſs to ſeek what information 
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ſcriptions, that are given us of cold regions: 
but I have not wv tet 


1 | any thing to have 
been taken notice of to this pur Sen 7 
{cribing, except a e in the archbiſhop o 
Upſal, wherein, thoug| 5 e 
force. of ice be, as we ſhall by and by ſhew, 
ſs, manner, yet fince. this it 
| I have met with. elſewhere, 


worth tran- 


ſelf is more t 


- - I think, it worth ſubjoining, as our author de- 
1% liversit in theſe terms: Glacies (lays he] i. 
Gar. Sep- mae & media byemis adeò fortis & tenax oft, ut 
mar. Hi. ſpiſſtudine ſem den/itate auors 
1 c. 14 frrat hominem ambulantem, trium vera digit» 


digitarum fif- 


rum egugſrem armatum ; unius palm & di. 
midiæ, turmas,' vel exercitus militares; trium 
vel quatuor þ um integram legionem ſeu my- 
riadem populorum, qu odum inferiùs de bel- 
ks Memalibus memorandum erit. 4 | 

Bur though this be ſufficient to afford us 
an illuſtrious teſtimony of the wonderful ſtrong 
cohefion of the parts of ice, yet we mention- 
ed it but as a popular way of eſtimate, which 
may. better embolden travellers, than fatisfy 
philoſophers, in regard, that the author deter- 
mines only the thickneſs of the ice, and not 


the diſtance of that of it, that ſupports 
thore ich 


the weight from the a We; on * h, 
as on a hypomoclion, remoteſt part of t 

ice does lean. or reſt, And if we conſider the 
ice as a lever, and the briak or brinks, on 


which it s lupported, as a ſingle or double ful- 


crum, the ce of the weight may be of 
very great moment in reference to its preſſure 
or gravitation on the ice, which may more 
cally ſupport the weight of divers men placed 
very near the prop, than that of one man placed 
at a great diſtance from it; as will be eaſily 
granted by thoſe, that are not ſtrangers to the 
mechanick 5 1 8 7 to the nature and pro · 
ies of ſeveral kinds of levers. But not now 

to debate, whether in certain caſes, the ice we 
ſ of, may not receive ſome ſupport from 
e ſubjacent water, nor whether ſome other 
circumſtances may not ſometimes be able to 
alter the caſe a little, our very conſidering 
the ice as a or double lever, though it 
may hinder us meaſuring the determinate 
ſtrength of ice upon Olaws*s obſervation, yet 
it will ſet forth the ſtrength of it ſo much the 
more, ſince: by his indefinite expreſſions he 
ſcems ſufficiently to intimate, that when the 
ice has attained ſuch a thickneſs, its reſiſtance 
is equivalent. to ſuch a weight, without exa- 
mining on what part of the ice it chances to be 
—. * N 
11. Taus far our experiments concerning 
ice, with the appendix ſubjoined out of Olaus 
to the ſame We will now proceed 


to ſome of the obſervations we have met with 


in ſeamen's journals, and elſewhere, I ſay to 
ſome, . becauſe: to. enumerate them all, would 


ſpend more time and labour than I can afford; 


and therefore I ſhall reſtrain myſelf to the men- 
hs > of as few of the chiefeſt. 
| 0 L. 14. | . | 
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. Aynin the fiſt place for confirmation of 


what I. delivered, at the beginning of this 


ſection, from the report pf a traveller into 


Kula, touching the hardneſs of ice in thoſe 


lid climates, in compariſon of our ice, which 
have found it eaſy to ſcrape with glaſs, or to 


= 


cut with a knife ; I ſhall ſubjoin this paſſage 


of Captain G. Weymouth, in his voyage tor the 
the diſcovery of the North-weſt Fiese 
* we were (ſays he) breaking o 


VI 
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: © AsPurchas, 
ſome of this Ut. 4. 


© ice, Which was yery painful for us to do, for %. 18. 


it was almoſt as hard as a rock, c. 
II., Next to ſhew, that it was not a 2 — 


ous Warineſs, that made me in a former ſection 


doubt, that even the ice made of ſea- water 


might be altogether or almoſt inſipid; I will 
ſubjoin, chat I have ſince met with ſome 


relations, that ſeem to juſtify what is there de- 
livered. And in one of our | Engliſhmen's 
voyages into the Northern ſeas, I find more 
than one inſtance to my preſent purpoſe, 


though I Thall here ſet down but one, which 


is ſo full and expreſs, that it needs no compa- 


nions z our navigator ſpeaking thus; * About Purchas, 
© nine of the clock in the forenoon, we came £6. 4. 


, by a great iſland of ice, and by this iſland“ ) 13 


from the ſaid iſland; and being ii great 


< want of freſh water, we hoiſted out our 


boats of both ſhips, and loaded them twice 
« with ice, which made us very good freſh 
« water,” | 

Bur all this notwithſtanding, I yet retain 
ſome ſcruple, till thoſe, that have better op- 
portunity to make a more ſatisfactory experi- 
ment, ſhall eaſe me of it. For though by theſe 
narratives it ſeems more than probable, that 
the ice in the midſt of the ſea conſiſts but of 
the freſh particles of water, that plentifully 
concur to compoſe the ſea water; yet beſides 
that, in caſe the freſh water were taken, as 
ſome of that I have found mentioned in 

yages, has confeſſedly been, from the top 
of the ice, it might poſſibly be no more than 
melted ſow, which, as we elſewhere take 
notice, does in thoſe extreme cold regions 
eaſily freeze upon the ice it falls on, and often- 


times much increaſes the height of it: beſides 


this, I ſay, the argument from the inſipidne 
of the reſolved ice will conclude bur upon 
ſuppoſition, that as that ice was found in the 


ſea, ſo it was alſo made of the ſea water; 


which though it may have been, yet I ſome- 
what doubt, whether it were or no, ſince I find 
fome navigators of the moſt converſant in the 
cold climates to inform us, that moſt of thoſe 
vaſt quantities of ice, that are to be met with 
about Nova Zembla, and the ſtrait of Weigats, 
and that choak up ſome other paſſages, whereby 
men have attempted ro paſs into the ſouth 
ſea, are compoſed of the accumulation of nu- 
merous pieces of ice (cemented by intercepted, 
and then frozen, water) that are brought down 
from the great river Oby, and others; ſo that 
it may very well be 444 that theſe *moun- 

H h h h tainous 


\ 


„Neither hereafter will I marvel, though the ſtrait of Wzigare be topped up to the North-caſt, with ſuch huge 
mountains of ice, ſince the rivers Oby and Jeneſce, and very many more, whoſe names are not yet known, pour out 


ſuch a quantity thereof, that in a manner it is incredible: for it cometh to paſs in the beginning * 
at 


«© we found ſome pieces of ice broken off? ys 


Ks mutual ſupport, from being entertai 
wit 


that were aground in 40 


+» far hig her 


mto 

58 888 to nee not igi- 

ous, but now and then fearce 18 15 
therefore, as I ſhall mention but few inſt 

that I 2 e ſelefed out of the beſt journals, 

and other writings I have met with, fo I hall 

a few more a Lg we to keep them, 


a diſbelief, which r would 


elſe tempt men to. 


know, is to be met with in 

ours, is that, which 1 formerly . took notice 
of, out of the Cup voyage to Nova, Zembla, 
which was ninety-ſix foot high (that is, above 
twenty foot. higher, than on a certain occaſion 
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met muff fink leſs than in freſh water, fuch — 
2 a7 7 3 Our navi 


11 6 1 
of floating ice 3. SO the Sue bg eſtitnate 
os oe the extan 5 greater than 
ve did ; which . bar 

ah or ground- 


occurred to 
gp at [hs in 1 78 2 : Where the 8 


ee words 
great r= ſome Nan 4% 


Ten Aan 


Tuvs far of the height * depth of ſingle 
pieces of ice : as for the other dimenſions (the 
ngth and breadth) I remember not, that 1 
have read of any, that had the curioſity to 
meaſure the extent of any of them, ex 
Captain James; whoſe ſhip being once arreſt 


between ſame flat and extraordinary large 


I found the leads of Weftminfter Abbey to be.) bably among 
= 7 


Bur it is probable, that our Captain James 


and 


conſequently were as deep under water, as that 
newly taken 1 of out of the Hollanders, 

we elſewhere mentions 
Nan pieces ad an 10 #7 and twice as 
high as his top: F head, + ans in Tie 
elſewhere, Oy 


200 home, he nk 
e haye failed tl 


day we failed by 155 higheſt 1 ever yet 
* ey. which was incredible indeed to be re- 
© lated,” | 

Bor the N þ piece (for ( Kate * 


and depth) of fingle ice been 
ever de ac Pied 10 by me men, is that, 
which our famous Engliſh ſeaman, Mr, . 
Baffin (whoſe nameę is to be met Wich in many 
modern ma 175 globes) mentions himſelf to 
have er q 9 8 coaſt of Greenland, * 
Ke Who 47 ſhall, therefore fubjoin, 
not only beca — 64 of the | 


of ice, but becauſe he tak of 
1 KEN © knew - oe have 


bern made by A tome what near 


the Trete, we formerly made of the pro- 
portion betwixt the ; EXTANT. 2 and immerſed parts 


laces near” unto the ſ ice, throagh the. exceſſive thickneſs, and mujtirude 
belive l. And without doubt 01 the cauſe, that about the ſhore of the ſtrait of Weigars, fo great 


vith as r hin ff 


, Rs Woke to 


cilznrg we 1 tt of the bees 
4 i 


myſelf to have & rr with, 
$ thern « 


Apo ten of the clock we m ˖ 


£ ty bank of ice, 
10 2 or cen ea ETD 
nu Ore Prank 2 


N. in his 
very of Gr! 

"AGES © of bar? Fan 
tions, that even in Fune, WE 
in he was endeavouring to fail) 28 far 
* as he could fee from the tap of a high hill, 
© was covered with ice; faving that, within a 

* quarter of a mile of the ſhore, it was clear 

© round about once in a tide.” which laſt 
clauſe, it ſeems, that this vaſt extent of ice 
was either one entire iſland, or atleaſt 
I 
of ice 

Bur the ſtrangeſt accqunt of banks of ice, 
chat F have yet mer with i 


3 


of float- 


thereof, doch 


wood is every where ſeen: and whereas in that ſtrait near ere 


1755 regard of rr 
they grow to ſixty or at leaſt to fifty fache 
Ge. cxtant in Purchas's third part 


of ice arg gathered and 
ſays the e e . 1 
his Bilgrim. * W the ION 


rvel 


above "water, & 15. 2. 


ty - 
FRE) T2 1 
” AT. 


e three days and three 

Tap 8o leagues long, —— ſome 
j-ue hel. champions, and high 
hills. The latter part of which may 
confirm what we formerly delivered in another 


like vaſt 


and other dimenſions of 7 or at leaſt 
looſe pieces of ice, it will be fit to add ſome- 
thing of the extent of ice, coherent to one or 
err By.) thoſe ſhores, Lin) hone: the wig 
Oli Mag. whofe upper part is con nd in 

lib z. cap. firſt place, we hal, out of many inſtances to 


515 our preſent pur that might be borrowed 
from the writings of Olaxs / ſelect this 
one memorable one, that ſerve for all: 


7 ue minari bellandi impetu (ſays he) Sueci 
ac Gothi ſuper aperta glacie, quam in ipſa ſoli- 
diſima terra confligunt ; imo, ut prius dictum 
eft, ubi antea <ſtivo tempore acerrima commiſſa 
funt bella navalia, tiſdem in locis glacie concre- 
ta, aciebus militari modo inſtruktis,  bombardis 
ordinatis, habentur borrendi conflittus. Adeo 
ſolida glacies Pla in equeſtribus turmis 2 
aupliter vel ftridò collocatis. I pretermit then, 
what he elſewhere * of the voyages and 
wars made in winter by the Northern nations. 
They, that have; lived. in thoſe, countries, re- 
late, as ns wal known and familiar, (what 
NI to me: by more than one 
unſuſpected * the long journeys, that 
are commonly taken, pop the ea or 
rather plains, ns by rv rs, "ny all their car- 
5 A we d 8 
may credit to range 
ſhewing, that no leſs unlikely ones are ſome- 
times true, all what. all Europe knows, that 
within theſe three oof yen the whole Swediſh 
army, led on 9 marched over the 
ſea to the 1 of 205 where 
the capital city of Denmark. ſtands ®. 


But it 
may ſeem much more ftrange, which 1 will 
therefore add, that as in the North countries 
frequently, ſo —. even in the warmer 


regions af the Eaſt, the ſe ice has, by the 
bie, ad aig ee 


is, chat which; is mentigned by the learned ©91d, agg; og e 


Nile eee, 


in other like frightful going 


— Sepe ala, & bis annis ſrealibus tam Nef conge lovis (marins aqua) — "ſel ingegrum exer- 


wexerit, fc, 43- - 
MLS age uy re gram: ples (of ic as hight as our and ſome of the marp blue 
— 2 Captain Iles, page 6. ar he 


_— 
bred@th. 


rodigious 

ef, (Aich — quod Barthel. dv 

n ArinalibusacordifſeyT hes: „ 4. 
mare cogeret in W * 0 
glaciem ad pt Hf goo ae fant dumenſam, bums: 
r 

PrFony/as n Glycasr 4 

chaet Glycas relates, That in the fear 7751 pud Pore 
the winter was fo ſharp in the Eaſt, what" liv. 
along the Coaſt, the fea (he means the Mer P. _ 


' +, diterrancan) was frozen for 50 leagues, arid 


No pep A 1 
ts a quantity of ſnow 
© likewiſe falling, that it was raiſed tb the 
« height of 30 cubits above the ice. Which 
likewiſe agrees very well with what we formerly 
noted, touching the. poſſible increaſe of che 
height of ſome pieces of ice by the falling of 
E | 
IV. Ir remains now, that we ſubjoin a few 
obſervations concerning ice, that 
SI-=0=z deducible to the three fore- 

AND we ſhall begin with what was taken 
notice of by the Dutch in their Nova Zembla 
voyage, where relating, how they faſtened theit 
ſhips to a great picce of ice, to ſhelcer thetn- 
ſelves from the ttormy winds z * There (add 
they) we went upon the ice, and wondered 
much thereat, it was ſuch manner of ice: 
for on the top it was full of earch, and there 
© was found about eggs; and it was not 
* like other ice, for it was of a perfect azure 
colour, like to the fkies, 99 
* contention of words 
men, ſome ſaying, thar it was ice, — 
R er 
high above the water, it was at leaſt eigh 
* fathom under the water, clok to the 8; prom, 
© and ten fathom above the Water | 

} of 

8 ih 


TEnxz like Blue colour; itt rocky p 
have Fe ee er et 


ice, I remember I have ſomewhere 


1 


3 this tamed, that has 
been obſerved iv ice; be always an inherent 


or permanent colour, or ſometimes one of thoſe, 
ths ee Wide hatical. 

Ir is very conſidetable, if it be true, what 
is related by Olass 5; eoneerning the de- 
generating (if I may fo ſpeak) of ice from its 
wonted hardneſs im the ſpriug of Li 
For in the fame chapter, where he gi 


tranſcribed account of the "of 
ice in thoſe: _— after | 
e Lig wag paſſages, he e theſe , 
nerprum 
n — mins fo * 1 Olaus, lib. 


ni, FRG aurtra, 2 d quia fo- © TY 
lis diurno abet tam frayilis redaftur, ut que 
equeſtres armatos panlo ante porraverat, vis bo- 
minem nunc wre paſis inermem. 
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Inquit T. Barthol do , uſu, pag- 


1 
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When we met with a huge and hi 


4 


being ſhot a pert — of it, 4 
fell from the top ſome quantity 
« ice, which in the fall did malte ſuch a Höfe, 


as though it had been the report of five 
cannons.“ But the next ae, d 
directly pertinent to our preſeut ſubject, and is 
cocked in theſe words; About twelve of 
« the clock this night, it being ſtill calm, we 
found our ſelves ſuddenly compaſſed round 
© about with great-iſlands of ice; which made 


- « ſich a; hideous noiſe,” as was" moſt wonder- 
ful, ſo that by no means we could double 


© the ſame to the weſtward: wherefore, Sc.“ 


Or dheſe kind of icy-chundets (us ſome tra-. 


vellers call them) there are diver inſtances to be 
met with, mentioned in the ſeveral voyages of 
„Hollanqers, and particularh ig thoſe to 


be a matter of ſome difpute; 


ſomewhat or other t me Ire repeat- 
ing the experimen, and ſatisfying my ſelf about 


t Polander, that has travelled much 


mage not by chaning hea 


but by exceſſive cold, and that he 


notice of them, in extretnely ſharp w. 


Indeed we ſometimes. obſerve, chat in very bit- 
ter froſts the frozen ground will. cleave; as we 
elſewhere have accalian to take notice. But 


+ whether that be not a different caſe from this, 


ice, we ſteering hard to board*the fame; and 


But having lately inquired of 


* 


Tun is u wüdition cohteming ice, about 
ſpok 


and hail: for . | are reducible to ice, 
yet I ſhall arleaft;fi the treating of them, 
P becauſe \Bartholmus and meteorologiſts 
have ſaved much of my labour, and partly for 


che reaſon; newly intimated: ſo that we ſhall con- 


clude this ſection, as ſoom as we have taken no- 
rice,” that there is yet ſome what relating to ice, 
which, being in it ſelf confiderable, and whereof 
hitherto no experimental account appcars to 
have been- given, what we our ſelves have 
tried about it, may challenge to be treated of 
apart. ene 5 = . 


inn 
l 


„ ITE XVI. 


f . tions touching the du. 
© - ration of ice and ſnow, and the deſtroying of 
„ wear of 200 0 eee 


1. I 7 may be an experiment, as well inſtruc- 
.de as new, to determine, what liquor 


diſſolves 3 than =o 3 and 5 what 
proportion of quickneſs the ſolutions in the ſe- 
veral liquors ate made. For men have hi- 
therto contented. themſelves to ſuſpect in ge- 
neral, that there are other liquors i 
hot, wherein ice will ſooner diſſolve, than 4 
will in water. But this opinion either being 
grounded upon no experience at all, or taken 
up upon the ſight of what happens to pieces 
of ice, which no care was taken to reduce 
to the ſame bulk and figure, no more than 
to meaſure attentively how one out- 
laſted the other 3 we thought fit to try, if we 
could not bring this matter to experiment, and 
make a determination in it, though not exact 

true, yet leſs remote from exactneſs, than h 

been yet, for aught I know, fo much as at- 


2. Ix order to this, we procured ſome bul- 
let moulds, and having firſt carefully ſtopped 
the little crevice, that is wont to remain be- 
twixt the two halfs of the mould, with a good. 
cloſe cement, we afterwards filled them with 
water, and carefully cloſed up the orifice of 
the hole, at which the water was poured in; 
and then ſetting the mould to freeze in ice and 
ſalt, we found it difficult enough to keep the 
water (more of leſs of 2 from running . 
through unperceived paſſage, before the 
cold a nk by congealing it to arrelt 
it. But after a while, when we had thus made 
a bullet of ice, we found it a new and greater 


difficulry to, get it whole. out of the moulds, 


n (16-13 without 


> 


| _ 


without” 


| of re | 
not avoid wi *it toe, and car not" cirhes 


| i E fore we tried 
„ l. W ber 9 
4 ſo cloſe to then,” 1 


diſt HO" t ter fu its being frö- 
2 N iy 5 Wight AX. "the 


ente 1 
E 73 wk e 
n aj have a competent huber of pieces of 
ick of 
be put a once to thaw in ſevetal 1i 
ve could by no means | rocure mou ds, which 
had any number of di _ cells of rhe Aame 
bi 1 tho long 1 3 of moulds, 2 4 
vious t with it 


| - cooled ein 


pee co; 

cells enierall 8 5 on of very Aber 
rent bign : which 2 them altogether 
ales For ht defign: Wäieterdte we were 


fain, fot want of an exacter way, to take 4 
de pipe of the moſt exen and cy findrical that 


, and of a bore capable io admit a big 
de little finger, This glaſs” being” opt at 
one end, and kept open at the other, was fil- 
led to the height of about half a foot or more 
of fair water; and ice and falt being heaped 
up about it, chat the cold might reach as far 
as the water did, it was quickly frozen. In 


the mean while 1 had cauſed ſtyeral wide- 


e brought into my cham- 
ber (wherein, by ſotne indiſpoſition, 
that indeed we From ger abroad, I kept 

ſome fire) and e feveral liquors 
into theſe ga 'whi Nac ved placed all 


on a row, We ſuffered them to reſt there a 
while, that *he ambient air might have time 
to reduce them, as far as it could, to its tem hea 
and conſequently to the ſame temper as to bear 
and cold”; and en, with the hh of one 

hand, the included ice deing boſened from the 
glaſs, as it was taken out, anda rulet divided 
into inches and eighths, bein laid alongſt it, 


with a knife a little warined, the ice was ſoon, 
and yet not ca , divided into ſeveral ſmall 
cylinders of three of an inch 


— 
and theſe eylinders thus reduced to as 

an equality às we could, were hitmbly and care- 
fully put into the foveral — to be 
mentioned. And whilſt we. our ſelves watch- 
ed very attentively, till each of cheſe icy cylin- 
ders was quite, and yet but juſt diffolved, we 
cauſed others to keep tink by the help of a 
pendulum, whoſe vibrations were each a ſecond 
minute, (or Goth Patt of a common minute, 
whereof 60 go to make an hour ;) and it was 
caly for thoſe we” appointed,” to watch the 
vibrations of the ulum,” notwith 

the quickneſs of its motion, becauſe it was fit- 
ted to a hetle: inftrument x = contrived 


very 2 Pen 
diadromes made by the .* 

3. Tuis experiment was afterwards 
ed twite with eylinders of ice, each of them 
an inch ; und rhough'rhe fucoefſes of theſe 
trials were various „yet we ſhall ſub⸗ 


Join both the ſalt, (as being · made with more 
Vor. II. 


"Ti "PM rer COLD: fx A 


Wy.” 
ugh,” we 


*bulk, and of the fame figure, to 
But 
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ted from them, and that at leaſt 
cover, how difficaltir is to male 
experiments in this matter, as that all 
ce. circumſtances 'of ank ar 


14.0141 } 
2 


may be g 
2 W 


the nice 
relied on. 


: 
: 


* 
* 1 
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I. Win. 


1 0¹¹ of vitriol, where a e of "IJ 
of an inch long, being put into, laſted five 
minutes. 
2. Sprint of wine, (in which the ice funk) 
laſted 12 minutes. | 
* Aqva FORTIS laſted 12 minutes. 
Warzx laſted 12 minutes. 
Oil of turpentine laſted (not good), 44 
minutes. | 
6. Ark laſted 64 hitiles." 


| II. Trial. 
1. Is o of yitriol, where an inch of ga- 


drical ice laſted 3 minutes, 1 
| . N ſpirit of wine, laſted 13 minutes. 
yy water, 26 minutes. 


4 In oil of turpentine, laſted 47 minutes, 
5. In ſallet oil, laſted 52 minutes. 


T Ix the air, laſted 1 52 minutes. 


| 1 W likewiſe thought it worth ; 
whether there would be any me, ing 
how much difference there would be in the du- 
ration of pieces of ice of the ſame bulk and 
figure, ſame of them made of common water, 
and others. of frozen wine, milk, oil, urine, 
and other ſpirituous liquor; theſe ſeveral pieces 
being expoſed to be tha wed in the ſame air, as 
other ambient liquor. 
5. Ws alſo tried, whether motion would i im- 
part. a hex to. ice, by nimbly rubbing a ſtrong 
ep: oath of ice 7 plate of ice; and though 
ſeemed to haſten the diſſolution in that 
of the icy plate, where the attrition had 
2 \made, yet we were unwilling to deter- 
mine the matter, till further and exacter trial 
have been 12 5 
6. Aud this brings into my mind an ex- 
periment, that has by ſome. been thought very 
ſtrange. _ The occaſion I remember was, that 
1 1 — the laſt winter the honour of a viſit 
from a nobleman of great eminency and learn- 
ing, who chancing to come in, while I was 
making ſome trials with ice, would needs 
know what L was doing with it; but the Pre- 
ſence. of a very fair lady, in whom Hymen.had 
made him happy, and of ſome other company 
of that ſex, that he brought along with him, 
inviting me to give him the anſwer, that I 
thought would be moſt ſuited, and acceptable 
to his company, 1 merrily told him, that I was 
trying, how to heat a cold liquor with ice; and 
to ſatisfy him, that was no impoſſibility, I held. 
out an open-mouthed glaſs, full of a certain 
8 (which for ſome jult reaſons I do not de- 
ſcribe, bur do P lainly teach it in an opportu- 
ner place) and deſired them to feel, whether it 
were not actually cold. And when they were 


ſatisficd it was ſo, I choſę among the pieces 


of ice, that lay by me, that Ijudged by the eye 
to be fit for my nm (for every piece was 
111 


not 


$ " | 
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ain to let it alone, and had almoſt burnt 
tender hand, with which ſhe had, in ſpite 


maſſes of ſ6w laſt fo long, 


| Was . 
And ady 


1 c Iiqu . 
* Fa toon, » that 1 


ea 228 where ſhew,). and 
into die liquor, 16 did nat anly, in ſome. Ttalian,, 
, but the det with 


of my diſuaſion, taken hold of the which 
hy td, 75 ſelf could fearce endure to hold in 
his. 1 75 expellment, which for the main 


before competent witgeſſes, 


* to 3 755 1 ſhall elſewhere ew, that 
made uſe of a certain un fveable Nei 


Which, in my opinion, 22 as well, as the na- 


ture of the liquor and textute of the ice, 


contribute to the ſuddenneſs and ſurprizingneſs 
of the effect. 

7. Zur to return to the duration of the effects 
of cold, I think thoſe tuch üftaken, who 
imagine, that the * Coup do 9 * 
*] depend u prefence in- 

uence ef che tndtifeſt e ele, as the light 
of the air depends upon the fan, or fite, or 
other luminous body, upon whole i 
immediately ceaſes. wor when 48 age ro 
have actually bl * 
ſtate of congelation, though 4 hn ner, effi-' 
cient cauſe ceaſe. from acti or pethaps from 


being, the effect may yet eon. For in welt 


cafes, if a certain texture be once ced in 
a body, it is to the cn 
türe, that it 
forcibly put ot of it, by ſome agent capa- 
ble to overpower it. And 
ſee ice and ſnow, as it were of 'thetr on ac- 
cord to melt away, when the froſty conſtitu- 
tlon of the alt ceaſes 4 yet the cane of that 
may be not barely the ccfſati of wen- 
cher, but that theſe eaſily di ns We 
_ expoſed. to the free air, N 
tte fun-beams, ad perhaps 
pirations from the earth, 18 f. Kane a an 
actual cauſe, whoſe account it deſtroys 
. if ow be well compactod 
above grou be com in- 
to Er eat müſſcs, in which, by 'reafon of the 
of the Tittle icides, but little air is 
allowed to get between chem, I have ſeen ſuch 
not only in thaw- 
ing, but in weather, as tu be PR, 
at 3 and if fuch u.] . 
where it may be fenced from pic, k 
Ju external enemies, though the 
is lodged in, be not any thing . 
to produce ice, yet it will, as Ws tra) Ny 9. 
ravight me, prelerye 1 ice e 


: long ref 


Append the VI Tie.” 


1+; 'eeminent ee 66 IO what is 
delivered at the cloſe of the foregoing 
ation, is afforded 'ys by the conſervatories, 


wherein ſhow and ice R all the ſummer 


long. Of theſe T hare ſeen in lh, and elle 


1 9 


I be r the Hiftory of 


to deliver 


of ha- 
perſevere in tkiat ſtate, till it be 


we uſually 


e ſee and how: But even here f. 


be ae In We" Huron: * nr 


chere ; but fi 


ity of making a multitude experimen 
5 ny 75 And therefore BY: the — 
day (oy good. ee with my ingenious friend 
his an travels, and his 
Mee into _ mate polite Kinds of know- 


ledge, and particularly architecture, mad 

einne 
Italian way of making conſervatorlſes of ſnow 
that I had milled ft in 


ſeveral authors ; and 
having readily obtained my defire of him, I 
fe in ur fo i ſteamed a Myles lis 
deſcriptions in any other words, 
than thoſe enſuing ones, whercid T recrived it 


from him. 


[Taz . ah in Holy Ge, are ſunk in 


the walk folltary 4 and cooled places, commonly 


at the foot of ſome mountain or elevated ground, 
which may belt. protect chem from the meri- 
dional and ideal ſun: 25 foot wide at the 
onhice, and about 50 in depth, is eſteemed a 
competent proportion. And the this be 
excavated in a conical form, yet it is made flat 
at the bottom or point. Thi ſides of the pit 
are ſo jaiced, that boards be nailed upon 


may 
2 cloſely jointed. (His Majeſty's at . 
alſothe 
hall, is, as-I remember, ſteened with brick, 9 
hardly . About a yard 


Teqwwic b,newly made on the fide of the 


from the is fixed a 


the top or cover is double thatched, wi 
or ſtraw, upon a cof Ui or roof, in one 
f the ſides whereof 1s 


e 22 clean ſtraw u 5 
| pack ſo as the ſnow. 


. ad err th very 
* is but flightly ſteened. , Thoſe, who 


tall 404. of ſhady. trees about . which 
may rather ſhade, F F 
'Tavs far. this learned gen 
of conſervatories. of 
ſion I might. add what on Dank indie Neve 
Zembla voyage rela namely, that * the three 
* and. 9 though it were fair 
fun · ſniny 


reed: Ing 
ways, in 


ſtrong frame or g. 
treflel, upon w dess kind of wooden 4. 
. vi e 


. 


16th title, I ſhell ſubjoin a paſſage, which hav- 
ing anoxpectedly met with in an unlikely place 


leave untnentioned here z not only becauſe it 


with, concerning the laſting of ite, and fo 

recommend to us the, ingenuity of an 
author, hoſe teſtimohy we ſomewhat fre- 
quently make uſe bf but becauſe the obſer- 


ation is in itſtif remarkable, and notwith- 
C— — of places may ſerve for 
the purpoſe we alledge it: our navigator's 
SR bs page 10. I have. in Faly, 
and in the beginting of Hug, taken ſome of 
the ice into the ſhip, and cut it ſquare two 
< foot, and put it into the boat, where the ſun 
« did ſhine on it With 4-vety ſtrong reflex 
about it. And notwithſtanding the warmth 
© of the ſhip {for we kept a good fire). and: 
« our breathings, and motions, it would not 


- conſiderable to out preſent purpoſe, what the 
ſame author elſewhere has the durable- 
nels of the congelation of the ground nat yet 


ground (ſays he) peg. bgi was yet froren : 
and thus much we found by experience in 
© the. burying: of our men, in ſetting up the 
« king's ſtandatd towards the latter end of 
June, and by our woll at our coming away 
in the A en of Jah at which time 
upon the Jabd, for ſome other reaſons, it 
15 Was very hot weather NT uy. 1 


Confiderations. and experiments toucbing the 


1. 17 diſpute, which its the Primum 
Figidum, is very well known among 
natutaliſts; ſome contending for the earth, 
others for the water, others for the air, and 
ſome of the moderns for nitre: but all ſeetn- 
ing to agree; that there is fame: body or other, 
that is of its own nature ſupremely cold, 
and by pafticipation of which, all other cold 
2. Bur for my part, I think, that, before 
men had ſo hotly diſputed; which is the Pri- 
mum Frigidum, they would have done well to 
mquire, whether there be any ſych thing or 


* 1x 
* 


- 


we ſhall herea 


mined, it will be ſomewhat impro 
f 0 hich may be the P 


of Captain James's voyage, I chink not fit co th 
is che ſole artificial obſervation that I yet met d 


melt in eight ot ten days.” And it is alſo 


thawed at the beginning of June. For the 


no, (in the ſenſe newly expreſſed.) For though 
1 b 
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I, make ſome ſcruple, reſolutely to contradict 


ſuch ſcveral ſects of philoſophers, as agree in 


taking it for granted, yet I think it may be 


not ircationally queſtioned, and that upon two 


or three accounts, 


3. For..(firſt) it is diſputable enough, as 

p 2 lee, whether cold be (as 
s poſitive quality, or a bare pri- 
t: and till This — be her. 
r to 
wrangle ſolicitouſly, which may be rimum 
Frigldum, For if a body's being cold, ſignify 
no more than its not having its ſenſible parts 
ſo much agitated, as thoſe of our ſenſories, 
by which we are wont to judge of tactile 
qualities ; there will be no cauſe to bring in 
a Primum Frigidum, upon whoſe account par- 
ticular bodies muſt be cold: ſince to make 
this or that body ſo, it ſuffices, that the ſun or 
e fire, or ſome other agent, whatever it were, 
that agitated more vehemently its part. before, 
oes . either ceaſe to __ or 181 
ate them but very remilsly, ſo that, till it 
F whether cold be a poſitive 
quality, or but a privative ; it will be needleſs 
to contend, what particular body ought to be 
eſteemed the Primum Frigidum (in the ſenſo 
above ſpecified.) 

4. Secondly, though it be taken for grant- 
ed, not only by the . ſchools, but by their 
adverſaries the chymiſts, that heat and moiſ- 


they 


vatian of 


ture, dryneſs and gravity, and I know not 


how many other qualities, muſt have each of 
them a re u,, Or a principal ſuhject to 
reſide in, * whoſe account, and by participa- 
tion of which, that quality belongs to the 
other bodies, whereia it is to be met with; 
though this be ſo, I ſay, yet we have ® elſe- » ;, eie 


where fully enough manifeſted, that this fun- Sceprice! 


notion, upon which much of the %. 

doctrine of 9 is both by Ariſtotelians, 
and vulgar chymiſts, ſuperſtructed, is but an 
unwarrantable conceit, and therefore not ſuf- 
ficient for a wary naturaliſt to build the no- 
tice of a Primum Frigidum upon ; there being 
indeed many. qualities, as gravity, and figure, 
and motion, and colour, and found, c. of 
which no true and genuine rh du can 
(for aught I could ever yet diſcaver) be aſ- 
ſigned. And becauſe heat and cold are looked 
upon as diametrically oppoſite qualities, we 

y conſider, that it will be very hard to 

w, that thete is a rr del of heat; 
fince ſtones, and metals, and plants, and ani- 
mals, and (very few excepted) all conſiſtent 
bodies, we are converſant with, may by mo- 
tion be brought to heat; which to attribute to 
the participation bf ſome portion or other 
of the imaginary clemeht of fire, is not only 
precatious (being affirmed by many, and prov- 
ed by none) but erroneous, or at leaſt needleſs, ; 
2s we have mote at large declared in other 7 Bl. 


alogues 4+ 


en | bout Heat 

oy A third thing, that induces me to queſ- aud Ie; 
tion, whether there be a Prinum Frigidam, 
is, that among thoſe bodies, that the chiefeſt 
ſocts of philoſophers, whether ancient or mo- 
dem, have pitched upon, there is not any, 
that ſeems clearly to deſerve the title of Pri- 
* Mun 


a8 may be argued by 


neceſſary 


The Exe oxi ue e pen: ** BT : 


num  Fiigidiim. But to midk 8 ear, 2 Box not to 


we mult. diſtincti (though as briefly” as 

deſign will permit) conſider thoſe four rere 
bodies, "which we have (at the Beginning of 
this ſection) taken 

ſon, in the 

the title of 2 — Frigidum.” 2 
6. Fist then, Plitarch and con- 
daa that it is the earth ; but 26 alle other 
arguments, we ſee, that the earth is frozen not 
by its own cold, but by its vicinity to the air, 


caſing cold, even in the midſt of winter, af- 


RE e of the earth, where it 


borders on the aif, and ſeldom pierces above 
a few feet, or, at moſt, yards, beneath that 

rt, wherein the earth is expoſed, and imme- 
by conti guous, to the air ; as may appear 


what we — formerly delivered concern- 


e ea the ſmall depth, to which froſts reach in 
ground. And therefore if the earth be 

from the air (though by ſo cold a 

as water) it may be kept unfrozen all 

. Wither wig (lane be ga from that 
remarkable practice in the great ſalt-marſhes 
of the French iſlands of Xaintonge;, where, as 
a ' diligent writer of that country, very well 
verſed-in the making of the French fate, in informs 
us, when once the ſeaſon of coagulating-ifalt 
by the heat of the ſun is quite paſt, the owners 
are careful, by ing certain ſluices, to over- 
flow all the bariks, and dams, that make - and 
divide the bak Pond, and ſerye for the work- 


men to paſs to and fro: for (ſays my 
his own ) if they left thoſe marſhes 


(or ſalt- works) uncovered, the froſt would make 
ſuch —— ' them, chat it would be 
to e 


(or kept in repair) from year to year. Which 
rafkice I the rather mention, becauſe the 


ſent purpoſe; ſo it may on ſome occaſions 

be applicable to practices uſeful to human 94 
7. BesrDes, the earth being (according to 

thoſe we reaſon with) the ide, heavieſt, 
and ſolideſt of elements, it ĩs not ſo probable, as 
to excuſe them from need of proving it, that 
thoſe exceſſively cold agents, that freeze the 
clouds into ſnow and hail, ſhould- be terrene 
exhalations carried up to - the- middle region 
of the air ; eſpecially ſince it muſt be done "EY 
agents, either hard N or con- 
ſiderably hot. And it is not ea) ns 6h 
reaſon, why, if elementary es, 


cold; where they are diſuniced and but inter- 


the particles of ait; the maſs. 


of the — 4 ſelf, whence thoſe exhalations 
are ſuppoſed to , ſhould not be able alſo 
to congeal water, ſince the terreſtrial 1 
being more thick ſet, wad united in 

earth, than in an equal portion of the at- 
moſphere, it ſeems, that where the frigorifick 
matter is more denſe, the cold ſhould be 
more vehement ; as philoſophers obſerve, that 
heat is more intenſe in a bar of iron, 
= an equal portion of the — 

W. EC INT 


* 


* of, to ſtand in com- 
of i for 


this, viz. that the con- 


author in 


up again every year; 
but by means of the water they are 


int, it affords,” as it is confiderable to our « 


ing from the earth, have ſuch à eongealing 


* * 


cod ings —— there 
agdinft eh oob nor AR 
the Primum — und that is taken | 
the ſubterrancal fires, which-breaking ſorth in 
many eng ary of the earth, as in , . 
cla, the Pico — — Vet! wh 
r anaeys ——— | 
ence not only many 1 => mat- 
ters, but even divers philoſophers have 
it; as to employ it as one argument o 
earth's being naturally neither hot — ory 
The . of chis ſubterraneal fire brings 
into my mind ſome things, that I have met 
with amongſt good, though not elaſſick, au- 
thors, and amongſt men, that have been either 
diggers of, or converſant in, mines, not im- 
* r to be here taken notice of For'though 
not now intend to declare my opinion 
about the central fire, either of the chymiſts 


is . 


or Cartefians, and though the examples newly 
mentioned, and ſuch other, ſeem to me hut 


very inconſiderable, in reference to the whole 
earth; yet it is obſervable to our preſent pur 
poſe, that there ſhould be ſo much ſubterra- 
neal. heat or warmth,” at leaſt generally to be 
met with. For even where there appear no 
manifeſt: ſigns of ſubterraneal fires, I have 
known "thoſe, that were wont to go to the 
bottom of deep mines, complain, that a very 
little exerciſe would put them into à great 
ſweaty and a learned and French 


wp 
are viſibly ſo abundant, and” likewife ſo Rot, 
that the mine men are conſtrained (which a 

n I ſpoke with affirmed to ne, touching 
fee work in cheir ſhirts, by reaſon” of 
great heat thore felt. And though E _.* 
— have been 3 know, whether thoſe 
appeared as hot, when 
1 Wiel racer git, as they 
nine-mens * becauſe f 


did > the 
if 


If — copious ing. ing 
not proceed from the thickneſs of wo 
dampiſh air, and its unfitneſs for reſpiration 


yet, becauſe a virtuoſo, that had a Jead-imihe De de 
of his own, in which he — himſelf-for® f, 


Livr 


curioſity, anſwered me, that he was not wont Bee 


that the ſudorifick hear (if I TY ſpeak)" is 
to be found in che bowels of che earth, as well 
in ſummer as in winter, Which prevents the 
aſcribing of it to Antiperiftafis: And in other 
places than mines it is generally obſerved, that 
wells and ſprings freeze not, if the place 
whence the water is drawn; be very deep; but, 
as we have obſerved elſewhere, that it oft comes 
up ſmoking, and, as it were, reeking ; which 
argues, that at the leaſt the earth, wherein it 


e cke earth above fix or ſeven foot deep 
liv. 11. Southern countries; and though we ſhould 
ap. S. allow them to pierce three times as far, yet 


Tit. 7. 00 LD. 


was, if not warm, free from ſuch a degree of 
cold, as\might be expected in the earth, if it 
were the Frinum Frigidum. Nor can it be 
reaſonably pretended, that the ſubterraneal 
heat comes from the beams of the ſun, fince 
z learned men have obſerved, that thoſe heat not 


that would not be conſiderable to the depth of 


the mines above · mentioned; and if the lower 


part of the earth were of its on nature cold, 
and rectived the heat it diſcloſes only from the 
ſun and ſtars, the deeper men dig, the leſſer 
of heat and ſteams they would meet with; 
whereas the above-cited French mineraliſt af- 
firms, that the lower they go, the more vapours, 
cxhalations, and heat they find. a 
9. Bor becauſe this learned man delivers 
this circumſtance in a dogmatical, rather than 


an hiſtorical way, I will add ſome what out of 


a relation — [ 15 ® elſewhere bn o- 
ther particulars) made by a French phyſician 
like wiſe, that had the curioſity —— 
himſelf into the deep mines of Hungary; 
ſome of which, that he went down into, may 
be collected by his narrative, to have three or 
four hundred - fathom, that is, - eighteen or 
twenty-four hundred foot of perpendicular 
depth. This author then relates, that after 
he had deſcended about 80, or 100 fathoms, 
he came into a very warm region of the earth, 
which laſted to the bottom of the mine, and 
is. ſo hot. both winter and ſummer, that the 
labourers are wont to work in it without their 
clothes, and he was ſcarce able to indure the 
heat of it, although the external air were very 
hot, the weather being very fair, and the 
month Ju +. He adds, that he having de- 
manded of the overſeer of the mine, whence 
this heat came, he was anſwered to that and 
ſeveral other queſtions, that it came from the 
lower parts of the earth; that wherever they 
dig the ground, after they are come to ſuch a 
depth (which he elſewhere mentions to be a- 
bout 80 or 100 fathom) they feel no more any 
cold, but a perpetual heat, how deep ſoever 
they dig, (t yet without obſerving, that after 
they are once got into that warm region, 
they find the heat ſenſibly increaſe, the nearer 
they approach to the centre of the earth, unlc(s 
by accident they happen to dig through veins 
of hotter minerals.) And theſe anſwers (ſub- 
joins my author) I received not in one mine 
alone, or from a ſingle overſeer, but in all the 
mines, and from all the maſters of them; ſo 
that if theſe were not miſtaken, we may ſafely 
conclude, that as far as experience can inform 
us, ornate tor wage aan 
Vor. IL 


In the diſcourſes about Artiperiſtaſtr, the following 


even in 


where it is 
where, and that conſiderably, hot. I ſaid if, 
if theſe mine-men were not miſtaken, becauſe hay- 
ing been in the bottom of ſome mines myſelf, 
though I find it acknowledged, that it is (till 
warm in the bottom of deep ones; yet 1 con- 
feſs, I ſomewhat ſuſpect, by what I have ob- 
ſerved, that this degree of heat, which our 
French phyſician found in the Hungarian 
mines, might be rather in great part from the 
peculiar nature of thoſe places, or of the mine- 
rals generated there, than barely (as he and 
thoſe, that informed him, ſuppoſe) from the 
greatneſs of their depth beneath the ſurface of 
the earth: for I know ſeveral mixtures, be- 
ſides thoſe that are common, of bodies neither 
of them actually hot, which will produce a 
conſiderable degree of heat. And very cre- 
dible eye-witneſſes affirm, that in ſome parts 
of England they dig up a good ſtore of a 
kind of mineral, which is thought to be of a 
vitriolate nature, which, by the bare addition 
of common water, will grow hot, almoſt to 
ignition. So that the Hungarian mines be- 
ing deep, as appears by our author's narra- 
tive, being not deſtitute of water enough to 
make a ſubterraneal ſpring in the mine itſelf, 
beſides what water may plentifully aſcend in 
the forms of vapours, and moiſten the ore, it 
may be ſuſpected, that either the water, or 
ſome appropriated mineral ſpirit or juice (of 
which the bowels of the earth may contain di- 
vers, that we know nothing of) may produce, 
together with the mineral, a warm ſteam, which, 
for want of ſufficient vent in thoſe narrow, and 
cloſe places, may heat them conſiderably. 
Which conjecture may be countenanced by theſe 
three circumſtances, that I took notice of in 
our author's narrative; one, that the ſmoke, 
that copiouſly aſcended out of the mine by the 
perpendicular grove, was not barely hot, but 
conſiſted of ſtinking exhalations, which were 
ſo ſaline, and fretting, as oftentimes to cor- 
rode and ſpoil both the wooden ladders or 
ſtairs, and the iron inſtruments of the diggers. 
The other, that the overſeers themſelves of the 
mines told Morinus (as we lately ſaw) that 
they in ſome places met with veins of hot mi- 
nerals, which made it hotter than the bare 
vicinity of thoſe places to the centre of the 
earth would have done. And laſtly ||, as our 
author was deſcending into the golden mine at 
Cremnitz, he found in one glace, the heat to 
increaſe as he deſcended more and more, (which 
ſcems not to agree with a paſſage we lately 
mentioned out of him) and to exceed any he 
had met with in any other mine; and after- 
wards the overſcer bringing him into a room, 
that abounded with ſmaragdine vitriol, (the 
Kkkk mineral 
paſſages are taken out of a ſmall narrative, conſiſting of 


about two ſheets of paper of Jo. Bapriffs Morinus, publiſhed in the year 1619, and entiled, Relatis de Locis Subterrarcir, 


annexcd to a diſcourſe (too much built on and Ariſtotel 


ceives to be as well in the earth as in the air. 
t Unde calir ille procederet petii à prefetio. Re 


ian grounds) of the threetold region, that he con- 


f, ex partibus inferiorilus, inferius enim perperus calet. Quod re- 


ſpmſum megis adbuc miratus, queſivi an res ita ſeſe haberet in fodiniz onmibus. Reſpondir ita ſe habere in emnibus, ſaltem 
profundis, ut poſt profundum terre frigidæ tradtum, in locum caliaum deſcendatur. Et quod, ubicungue terra foditur poſt ſimilem 
profunditatem, nullum amplius ſentitur frigus, ſed ſemper calor, quartun.cungue profunde ſod; atur. 


+ —— Percund atus 


„a quo magis acceditur ad terre centrum, calor ile major perciferetur. Reſpondit, id nuuquam 


Jui ſe animadverſum, niſi interdum dum fodieudo occurrebant venæ caliderum mineralium. 


—— Hec reſponſa nen in unicd fedind, & ab unico p-efetto accept; ſed, &c TR ; 
2 calorem 22 ac magis 2 — ſentirem je. rationem pet ii à prefefio, quod in nella adlue 


Cum deſcende 


eding ſimilem caloris intenſionem percipiſſem. Reſpendit, mineram vitrigh paulo inferius exiftere, que calorem mult [plicares. 


preſumed to be coldeſt, is every 
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ſenſible d 


_ tious too, and that it appears 
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"fo 
. — p my dif | 


ers were able to Work there And 


author 1 Wit 
5 ur may be found muſt 
| carth, n he calls 1 
that, which is ſomewhur near the ſurface; which 
and Wich- 
of activity take it re 


gion of tl 


he thinks fit to name the rold 7 


this, as 12 | 
— hy but a8 u ſuſpicion, or à corgedtare'; 
and notwirhſtandingthat the degres of heat may 
be much increaſed in theſe mines, 
currence of accidental cauſes, in 


een. 
de admitted; yet the frequency 
of heat in very 

does very little favour their opinion, that will 
allow the earth to Have no other heat but What 
it receives from the ſun- beatiis, or 
feſt fire of burning hills, as Hu and Veſwvius. 
And if it ſhould! be objetted; that this fabter- 


raneal heat is adventitious to the earth, Which is 
jc pc cold of its bw nature; Gaſſendus 


chat it is as likely; that the cold - 
nels Fon 3 


be adventi- 


feſtly, that the one proceeds from the conti 
guous air, u it docs, chat the other proceetls 
rom ſome included fire. And if I miſremem - 
ber not, he hath this conſideration, that -it is 
ſomewhat j that natine bald have in. 
tended the earth for irs Simi 


zone, or 
— —— Keen y Eppoſes 
but one of the arguments we have alledged a- 
gainſt . 
and would leave the others in their force, 
though it did more convincingly anſwer that, 
againſt which it is framed, than it ſeerms to do. 
10, And if the of the tarth's cold- 


mingled with i itz T ſhalt defire do know, which 
it is they mean, of the many other bodies, that 
make up the terreſtrial globe, that we may 

; right it has to that title. And in 


I. BuT though, I preſume, enough has been 
ſaid to make it appear unlikely, that che earth 
ſnould be the Primum yet I muſt in 
this diffent from the learned Ga 


thinks tho earth, not only not ta be the Pri- 


. 


the con- 
ec per 


by the mm- 


at leaſt as mafi- 


among thoſe navi 


„that he 


before; ; for that as ſoon as we made from the land, and 
we 


Y 


heat, which is a ſtate, whictein the various agi - 
tation of cue untere Particles is more vehement. 
12. Anv if thoſe, that plead for the earth; 
had declaredi that they meant not the pure ot 
earth,” but that of the terreſ- 
trial globe, that is diſtinct from the ſea, and 
other waters, that make it up, atid would have 
earth in that ſenſe not eo the Prim H. 
dat only the Summm Frigidum, 
they might have a better plea for 
opinion, than they can urge for theirs, — 
contend br rer the air 3 eſpecially, if, 
to countenanoe their opinion, this memorabic 
obſervation de added, Which I have met with 
gators, that Have had the 
teſt experience of the frigid zone; for the 
that failed thrice to Nova Zembla, and 
once wintered there; * affirm in their firſt voy- 
age, that the higheſt degrees of cold are not 
to de met with in the main ſea, where yet men 
aro moſt expbſed to the operations of the air, 
and of the water, but either upon the land or 
year it. That accurate trician and hy- 
d er Fournier tell us, that in 1595, the 
Hollanders being intercepted by icy vals in 
the ſtraight of Weigats, and meeting with cer- 
tain Muſcovites, demanded of them; Whether 
thoſe' ſeas were always frozen ; and were an- 
ſwered, that neither the northern fea, nor that 
of Tartary did ever freeze 3 and that it was 
only that it t with the ſea oontiguous to 
the ſhores of ſbme bays and gulphs, that were 
Frozen.” And dur judicious author not on 
adds, that in effect all thoſe, that ſail into tho 
55 relate, that all thoſe lumps of ice are 
as have been looſened, and ſever'd from 
the iſlands, and the rivers 'of the Samojeds and 
Tartars, but adventures to affirm in general 
terms, that it is certain, the main ſtas never 
freeze, and that it is but the confines, and 


. 7 of them, that are frozen. 


ITnar the water is the Primam 


Ab the opinion of orie has made, it to 


be that of the en and of the generality 


Ir was wot the fea, nor the nearneſ unte the pole, dene in en d l ſe te ne kindred us = 
put more into theſea, although it was much farther north- 
in chat opinion our pilot n Barenurs - th 
Loh mom 


who notwithſtanding 
„bur offered wo lay wager with divers 
be held tits courſe von e from 
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Ae e en ax linle awc mals; which conjechure agrees very well vin 
in een, e in che former, not finding chat obſervution of the ingenious captain James, 

ns ro/what enpertence beaches us. which he delivers in, theſe words: 5 


474 n ner 0 mention, that it would be 


very difdtult uo. probt, chat divers very cold 
badles, in Bold and Hive, and cryſtal, and 
ſeveral :other fuſitile ſtones have in them an 
Vater at all, 1 which theiy voldmeſs may w 
degree of probability be aſcribed ; nor to 
. the arguments, that ſome modern con- 
7 —_— I fay) to-infiſt on fuch 
wont to i 3 not to inſiſt on 
chings, I ſhall content my ſelf to make uſe of 
chis obvidus Pacduare of cold! that 3 
ponds, andother receptacles of water, the oon. 
gelation begins at the top, where the liquor is 
erpoſed to the immediate contact of the air; 
which ſufficiently argues, that the air is colder 
than the water, ſince it is able not only ſenſibly 
to refrigerate it, but to deprive it of ita fluidi- 
ty, and congral it into ioe: whereas if the wa- 
ter it ſelf 'were the Primum Frigidum, either it 
ought to be, at leaſt us to the a _ 
it, al CO 1gcaled, or we may y . 
2 . — — 
glaciation! ſhould not begin mi of 
at the bottom, as ſoon as at the top, if not 
ſopner. And our arguments againſt the pre- 
cedency of the water in point of colulneſs may 
be ſtrengthened by this, that froſts are wont 
to be hardeſt, when the air is very clear, and 
freeſt from aqueous vapours; whereas in rai 
weather, wherein ſuch vapours moſt ) 
the cold is wont t be far more remiſs. ' To 
which we may add, what we lately delivered 
from the obſervation of navigators, that even 
in the frigid aone the main ſea, where yet the 
water is in the greateſt maſs, and fo moſt like- 
ly, as well as advantaged to diſcloſe its nature, 
never freezes, though the ſtraits, and bays, 
and gulphs be frozen over; which argues, that 
the greateſt degrees of cold are rather to be aſ- 
ſigned to the air, or to the earth, than to the 
water, which by the practice formerly mention- 
ed of the maſters of the French ſalt· marſhs ap- 
pears to be (when it is of a conſiderable depth) 


fitter e preſerve bodies from congelation, than 


to congeal them. Which inſtance I the rather 
repeat, becauſe it ſeems to argue, that the wa- 
ter is not ſo much as diſpoſed to receive any very 
intenſe of cold at a remote diſtance from 
"the air; For though navigators tell us of ex- 
ceeding thick pieces of ice, yet, as we have al- 
ready elſewhere noted, we ate not bound to 
believe, that the congealing cold has pierced 
any thing near ſo much as that | thickneſs 
amounts to, from the ſuperficies of the ſea 
directly downwards: for though it were no 
great matter, if it did, in compariſon of that 
depth of the ſea, which, t the water be 
naturally cold, the ſharpeſt air is unable to con- 
gealz yet we have elſewhere that thoſe 
thick maſſes of ice are nor ſolid and intire 
2 but ——— of many flakes, and 
other fragments of ice, which running u 

by 1 or 2 under one 2 
by che congelation of the intercepted water 
(and perchance half thawed ſnow) as it were, 


coldneſd of the air ur © dezvous of it. Every 


Ir feldom mains after the middle of Septem- 
© ber, but ſnows; and that fnow will not melt 
on the lands; nor fands: at low water, when it 
* ſhows ( uthich ĩt doth very often) the ſands are 
all covered over with it, which the half - tide 
carries officiouſly (twice in twenty-four hours) 
into the great bay, which is the common ren- 
low water, are the 
* ſands left clear, to gather more to the increaſe 
of it. Thus doth it daily gather in this man- 
nen till the latter end of OZober, and by that 
time hath it brought the ſea to that. coldneſs, 
that as it ſnows, the ſnow will lie upon the 
water in flakes, without changing its colour, 
but with the wind is wrought together, and 
as the winter goes forward, it begins to freeze 
on the ſurface of it, two or three inches, or 
more in one night; which being carried with 
« the half tide, meets with ſome obſtacle (as 
it ſoon doth): and then it crumples, and 10 
tuns upon it ſelf, that in few hours it will be 


five or ſix foot thick ; the half - tide ſtill flow- 


ing, carries it fo faſt away, that by Decem- 
© ber it is grown to an infinite multiplication 
of ice.“ Thus far this navigator; to which 
I ſhall add another paſſage out of one of his 
countrymen, (Mr. Hudſon, famous for the nor- 
thern diſcoveries, that bear his name) by which, 
added to what has been elſewhere delivered to 
| purpoſe, we may be invited to be- 
lieve, that the vaſt hills and iſlands of ice, that 
are to be met with about the ſtraits of Meigats, 
and elſewhere, are not generated of the tca it 
ſelf. It's no marvel (ſays he, Purchas, lib. 3. 
© cap. 15. p. 379.) that there is ſo much ice in 
the ſea towards the pole, ſo many ſounds 
and rivers being in the lands of Nova Zem- 
* bla, and Newland to ingender it, beſides the 


'*,coafts of Pecora, Ruſſia, and Greenland, with 


4 s as by proot I find by my travel in 
< thoſe parts, 


5. Bur forall this, I think not fit, as does 
the ingenious Gaſſendus, and ſome others, to 
make the water indifferent, as to heat and 
cold. For, as I formerly noted concerning the 
earth, ſo I muſt now repreſent touching the 
water, that, ſetting aſide the heat of the ſun, 
which is but adventitious, where it does ope- 


rate, and which leaves many vaſt portions of that 


element, which it does not conſtantly reach, 
the inſenſible parts of water are much leſs agi- 
tated, than thoſe of our ſenſories temperately 
diſpoſed, and conſequently may in regard of 
us be judged cold. For though water being a li- 
quor, I readily allow it a various motion of its 

at corpuſcles, (that being requiſite to 
make a body fluid, ) yet ſuch an agitation, which 
is ſufficient tor fluidity, may be, and often is, tar 
more remiſs, than that of the ſpirits, blood, and 


other liquors of ſo hot a ſanguineous animal as 
man as we fee, that urine, though after it has 
been long omitred, it oontinues a fluid body, yct 


its parts are far leis agitated, than they were, 


hen it came hot, and reeking out of the bladder. 


16. Aub upon this occaſion, I ſhall add, 
what by inquiry I have-leamed, that (except 
| the 


— — — — — — 


: + 
Wi 
L U 
1 
41 
. 
{ 
* 
] 
T 
N 
9 
65 
” 
f 
N 
o 
| 
| 


— w—_— -- 


— 


Te Exysiy 


- the parts ſomewhat near the ſuperlicies 


af theo air 


in ene 


near che top 
moderate, yet 
ſcend a great depth, 

he could not very long ſu 
ticularly. he told me, that 
ease or fourteen fathom, 


barre tro ron 
troubleſome, that 
above twò or three hours, — * 
to remount to a milder, as well as hu ghet re- 
gion. I wiſhed ſeveral times he had had with 
him a weather - glaſs (for ordinary thermometers 
would on that occaſion have . unſervice- 
able) 8 3 


— the ambient body continue 
found the ſea exceeding cold 5 for 
5 relates 


Beguims lian knight, that was overſeer. of the coral- 
inTyrecinio fiſhing in the kingdom of Tunis, that having n 
upon that coaſt let down a young man, to feel _ 
or 


Chymico, 
lib, 2. c. i. 


whether coral were hard or ſoft, as it grew 


the teſtimony of a ſober traveller Foſephus A- 
Foſephas coſts, who tells us, That it 1s a thing re. 
Aol lib. markable; that in | 
2. Cap. 11.4. the water cannot be 


or wine, which they drink, — S 
flaggons to be refreſhed : w we may 
undoubtedly find, that the octan hath this ö 


to temper and moderate the exceſ- 
* For, this cauſe. we feel 


CY ? 

in 2 where they put 
= 

6 

6 


* 


r heat of the ſun, — 5 f 


| faund it darker nde eee that ta a de- 


But thisia nat the 2 chat the 
from the mouth of a Marſeil- i 
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great diſtance from the durface: of the : 


= * me, chat he could got; but 
as he went down deeper 1 


would ſcarce have been expected in ſo 

a body as Water is. 
1. BuT/this — Lu fo 
call 5 though it be great and conſiderable, is 
not ſo intenſe, as to intitle water to he the Pri- 
mum FTrigidum ; ſince. as cold as. our divers 
found. it at the bottom of the fea, they. did not 
find it cold enough to freeze: the water, as the 
air often does at the t Deen Urn ,, 


18. Ins next opinion, We are to-confider, 


— Socks of ol And adopted by 


erality of modern philoſaphera, that are 
ripateticks, who aſſert᷑ the air to be the 
Frigidum: but being ere long more 


— 


| — to treat of the temperature of tho 


air, we will reſerve till then to examine, whether 


it be cold of its on nature or not ; but in the 
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it mi be For anſwer, 


- from. 


the Summum Frigidum.. allowing 
4 proceed to in ſecond argument, which bodies, that are endued with a refrige 
| 1 — har it. is not that neither; 


nnn of thoſe 


power, and to be — pet 1 
through ſeveral the earth; yet, for 
ait know, — 


be not only divers 
other eauſes of — — — 
 lified to be efficientsof cold, as wellas ſalt· petre. 

22. Ann; firſt, if cold be not a poſitive qua- 


 liry, but che abſcnce of heat, the temoving of 


. .calonitick agents will in many caſes ſuffice to 


produce cold ; without the introduction of any 
nitrous particles into the body to. be refrige- 
rated. But becauſe it is diſputable, whether 
1 be 8, poſitive quality or no, we will urge 
this argument no — till the controverſy 
* decided; and till then, as it will remain 
not improbable, we . . n Aber, 
but proceed to the nent. 
23. I the ſecond place, I ſee. not as yet 
any proof, that the great cold, we hav = 
metly mentioned to be met with in the 
of that vaſt body, the ſea, eſpecially — it 


= 
4 bs | 
* * 


is greater elſewhere than nearer the top, where 


the air may better communicate its coldneſs 
to it, muſt}, be the effect of nitrous atoms, 


argues, Which muſt certainly; ſwarm in prodigious 


5 5 corpuleles (taking that 
I do in this treatiſe, in @ large ſenſe) that 
— — with.1 it, which pro- 


whoſe 
4 en 
herher air comes to touch 


there alſo, where, the ige begins to tha mo 
& 8 the three 8 We, have 


FA wazily, and not ——— aficit, 
yer, in OY lalt w — ouch countenan- 
ces it 2 eminently. learned men, as 
well of ger owp, as of other nations, have reſo- 
IN r 2 then 
ation .of liquors, and the 
in —— other 

| , admixture of ni- 
corpulcles, introduced into 
are» rn rt for divers 
like very well, in 

ir opinion, ringer they do not aſcribe the 
ſupreme degree of frigifactive vritue to the 
air itfelf, but to ſome adventitious thing, that 
=— mingled with it : but whereas they pitched 
upon nitre, as the grand 


cold, I confeſs-I cannot yet fully acquieſce in 


that tenet, For * I am not averſe 
Vor. II. 


univerſal efficient of 


multitudes, to be able to refrigerate rigerate every drop 
and ſingle particle of fo ſtupendouſly vaſt a 
body as the ocean. Beſides that I remember 
not to have found or known it obſerved, chat 
nitre, eſpecially in vaſt quantities, reaches near 
ſo deep in the earth, as — of the ſea, 
that are found excecding, cold. And as the 
part of ade rene diſpoſed to fly 
up into the air, than drive down into the 
ſea ; ſo we find no great documents of its hav- 
ing its groſſer and ſenſible parts, abounding in 
the, ſea-water, ſince the eyaporations of that 
leaves not behind it falt-patze, but common 
ſalt. But theſe, though no light conſiderations, 


are not thoſe, that moſt weigh with me. 


24. Fon, in the next place, I am not ſatiſ- 
fied, with, — I find- alledged to 
N. _ by nitre, that the air and the 


parts of the earth, and water 
= not to — — 


objections I lately borrowed 
m the ra) — wakeſ degrees of 
Id. For hen Caſſendus and others tell us, 
t it is nitte reſolved into exhalations, that 


of makes che gelid wind, which refrigerates all 


things it touches, and pegetrating into the 
water, capgeals it; this, Tor. to me will ſeem 
untih Gaſſenduſ (or ſome other for 

kin) tells4us,, what exptriments they are (which 
ſeems in one place. to intimate) that this 

4 doctrine depends on: for I confeſa that 
for my part, I. who how perhaps had more 
opportunity to reſolve | nitre, have ſeen no 
great feats, that the ſteams of it have done, 
more than thoſe. of other ſaline Fong | in the 
production of cold; and the 13 of nitre. 
which is a liquor conlilting of the volatile 
parts of chat reſolyed ſalt, not only does not 
(that I have obſerved) appear to the touch 
to have conſiderably, if at all, a greater ac- 
tual cold, than that. of divers other liquors, 
but ſeems. to have a potential heat, For 
whether or no the —— of nitre be able 


to congeal water Ad ice, I have formerly 
_ 111 
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no great reaſon, why we may 5 elteem 


that kipd of ſalt among the cathalick ef- 
Hiciencs of cold, and the rather, becauſe that the 
ſmalleſt cotpuſcles our eye diſcerns of ſea-ſalt, 
9 1 4 e 2 of. 2. cu- 
figure: W 18 re, huloporus 
Men Die: informs us, the 4 Guſtly 
19 of nĩtre, that þ conti- admired by Galſendus) aſſigned to the atoms af 
e in the 17 21 cold ; whereas, according to Gaſſendus himſelf, 
* 1 -bect-glaſs, with 4 flar bottom. the corpuſcles of nitre, at leaſt as far as ſenſe 
l the weather-glals bad been has informed. us, are not the molt convenient- 

15 10 in this Jiquor, c try, whether che 1 .to Rrofluge golf, fince be labours to 
grieving ey ng at this time colder:than he, that os figure of frigorifick atoms is to 
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ng concerning the con- 
„I ſhall ſubjoin, thac 


ands, and 8 
hy de- | 


l 3 egg that. is not actually cold. 
remaval Ke mult add, that I doubt, whe- 
| DIET or terreſtrial. expirations, 

gle or conjoined, be the adequate 
cold : fines, for aught I know, there 
an agg it beſides the 

tign 25 Wine atoms or 


take natiac ance more, that my. de- 
in playzng the f an thus ſubject, is 
o ther men's probable 
2 4s cler 
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ond oft fu ths cali - 
eee the air. 


| T HAVE. thewo in the former Selin 
that che air is at the Primum: Hrigidum: 
be but yer L cannat readily yield may allenc i the. 
opinion of the learned, Caſendus, and ſorne 
nes others, (Who haue witten before and face 
wn, him) that the air is of itſolf different; chat is, 
neither cold, e un it 6 
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woot to db, 2 l Told e 
cold; Nor is it beteſfury, chat all I. 
much leſs all fluids, thodld bens Wielt 
os 


es er yan 6r in a, are c 
J fince when the 
ce d hadextricated them: 
+ were "flov 


Eis „ that 
* ma 


= I: EE hes 


*. Mee the e. Ns 8 8 4 

1 fille to à convenient beight, 
— we fied ſpiritof wine, and Hermeti- 
cally fealed”: . er ad th IR ee. 
of 4 cyhadrichl form, of abott two inches 


der W e 


whick-al ts od po 


reaſon of the nicety of the experimen 
mate with any thing of certainty the cauſe.] 


n the 


| cron 
the. air was re-admitted into the cavi 


/ 


Tit. 18. 


it alone for ſome hours, that it might be per- 
fectiy cool. Then drawing out the air, and 
watching it narrowly, we obſerved,. that the 
liquor in the weather. deſcended a little, 
though but a very little, upon the firſt exſuction 
of the air, and a little, though it ſeemed ſome- 
what led upon the ſecond ; but afterwards we 
did not it ſenſibly to deſcend. This ſub· 
ſidence of the liquor, in all amounting to about 
the of . we 3 Ni 
the ſtretching of the the ſpring of the 
3 when vw „ n was with- 
drawn ; and accordingly, upon our allowing 
a to the excluded air, we ſaw the ſpirit 
in the thermometer riſe about half a barley- 
corn's lerigth to the place, whence it began to 
ſubſide. Afterwards we ſucked out, and let in the 
air of the receiver, as before, with like ſucceſs, as 
to the deſcent and remounting of the liquor. 
"4 N. B. Ws tried with a very hot hand- 
kerchief applied to a convenient place to the 
ourfide of the receiver, whether included 
weather · glaſs would receive impreſſions from 
it, the air, that was wont to be intermediate, 
being removed ; but we did not find the li- 
uor in the weather-glaſs ſenſibly to ſwell, 
e by this way, or by caſting upon it the 
concentrated beams of a candle trajected 
double convex-glaſs. But when 
ö of the 
<eiver, then the ſame handkerchief, heated 
reſh, and 1 the ſpirit of wine 
ſenfibly, thoug 
of which, 


it ſeemed ſomething difficult, by 
t, to eſti- 


So that 
— hether the withd 

to verify, w it was the withdrawing 0 
the worited preſſure, or the receſs of the fub- 
ſtance of the air, that made the li 
in the thermoſcope ſubſide, and till the 
riment be 


upon the whole matter, till the experi- 


vening 'accidents hindered) the recited experi- 
ments will not afford much more than good 


hints towards the diſcovery of the temperature 


of the air: 


L Have olfeihire u hotice, that air, 


rd pre included in veſſels ſufficiently, ſtrong and well 
denn cloſed was not ſenſibly or at leaſt conſidera- 


eh, bly condenſed by cold; but when the air Was 
or 


not ſo included, as not to be in ſome part 
other expoſed to the preſſure of the outward 
air or atmoſphere, it would then by a degree 
of cold, -capable to freeze water, be manifeſtly 


contraction or condenſation of the air may a- 
mount to, I did not there ſubjoin, nor has the 
meaſuring of it been, that I know of, attempt- 
ed by any man, Wherefore we thought fit 
to endeavour ſomething in this kind, of which 


appear upon the whole matter, that in the 

climate we Jive in, the cold does not ſo conſi- 

derably condenſe the air, as moſt men ſeem to 

have hitherto imagined, 
Vol. II. 
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und having cemented on the receiver, we let 


but little more, to aſcend : 


repeated in air of differing tempers, 


quor included 
expe- Whi 

" repeated with the further obſerva- 

tion of other circumſtances, (which reiteration 

of the trial we intended, but were by inter- 


reduced into a lefs room, - But how much this a third, And this was the 


we ſhall annex a brief account, whereby it will 


- 
* 
13 


6. Anp firſt, it will not be amiſs to inti- 
mate, that among other ways we tried to mea- 
ſure the ſhrinking of the air by ſealing it up in 
laſſes furniſhed with long and very lender 
; nan that by breaking off the tips of thoſe 


glaſſes immerſed under water, when by the 


cold air of a ftoſty night, or the circumpoſition 
of ſhow and ſalt, the included air Rs high 
refrigerated, the water might (by the preſſure 
of the atmoſphere upon it), be impelled into the 
cylindrical cavity of the broken glaſs, and by 
its greater or lefler aſcent therein ſhew, how 
much the internal air had been made to ſhrink 
upon the account of the cold. But this way, 
for reaſons too long to be here deduced, we 
found troubleſome and difficult to practiſe with 
any aan bo certainty. Nor did we ever, that 
I remember, by this way, bring the refrigerated 
air to loſe above a 3oth part of its former 
dimenſions. os 
7. We would have tried alſo to meaſure 
the condenſation of the air by the aſcent of 
water into the ſtem of a bolt-head, ſo invented, 
that the orifice of the ſtem might be under 
the ſurface of the water, and the bolt-h 
kept ereted. But this way we diſapproved, 
becauſe it was likely (and indeed we found it ſo 
by experience) that the external air would firſt 
freeze, the upper part of the water con- 
tained in the ſtem, thereby hinder its aſ- 
cent, and perhaps occaſion the burſting of the 
lower part of the ſaid ſtem. _ 

8. WazRE ror, though for want of a ſuf- 
ficient 0 of ſome liquor, that would 
neither Nee ik 
nor congeal like common oil, and the like unc- 
tugus juices, we found it for a while ſomewhat 
difficult to practiſe the experiment; yet be- 
thinking ourſelves of the indiſpoſition, that 
brine has to congelation, we made fo ſtrong 
a brine with common fait, that with it (and, as 
I remember, with oil of my 0m ga: alſo, of 
we chanced to have ſome quantity by 
us) we made divers trials, of which I had two 
among our collections, which we ſhall here 
ſubjoin ; whereof the one informs us, that an 
9265 being inverted into ſalt water, the cold of 
a uy night made the air ſhrink in the pipe 
near five inches; and the other (which is the 
accurateſt I meet with among my collections) 
gives me this account, that January the 29th, 
the air extended into 2057 fl was by 
the cold' of the ſharp and night con- 
tracted into 1965 ſpaces z ſo that in ex- 
extraordinarily cold weather, the moſt we 
could make the air loſe of its former dimen- 


ſions by the additional cold of the atmoſphere, 


was a twenty-ſecond part, and a little more than 
* | greateſt condenſa- 
tion of the air, that we remember ourſelves to 
have obſerved, though we were ſo careful, as 
after we had placed marks, where the incon- 
gealable liquor reached into the pipe, that 
when the internal air was expoſed abroad to 
the cold, we cauſed ſervants to watch, and 
from time to time to take notice ( by 

lacing marks) of the various aſcents of the 


iquor, eſpecially early in the morning, leſt 
ns. aufen taking notice of the greateſt 
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water, and aqueous bodies, 
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The bare vag, Mir our 1 


contraftiqn of the dr which omiſſion reaſon belonging our &, th 
that the-coldneſs of the ambient Wc 0 | a journal he 2 ed 
— 1 tobe temitted beforewe can feel it te edalt of Greenland he had 
not eaſily avoided withguit watchf 

9. Boe having thus obſerved met conden- 
ace K l i 8 en me on 300 ſome 33 


—_ cold of the external Ws wy which 1 ſhould elſe haye ſcrupled at. 
proſecute the trial ſorhewhat herd 13. Mr. Logan, an uh merchant, that 
in gd we coticeived the cold wingered at Pecors, one of the f r 
of falr to be far more. intenſe, than 2 NM. Fs, Nan that being there at 


there” bapyened about the 


755 ae (# Wa in 56 iy 


chat of the meer ambient alr alone; we cndea- 
vouted to meatare, as near as WE 
how wüch the de exceeded the Wwe, A 
though we found; that by e the he 
V mentioned trial in che gt y the ap- 
15 wh of ice dad falt to the elliptical part 
f the - velſel, the liquor riſe by ur eſtimate 18 the fiver to I again, 0 927 nets. ; 
near four inches mote (than thoſe five , Which « ſo they, got no falmon, no not ſo much as 
it had riſen already, upon the account of the * for their own, vi 
refrigeration of the included air by the bare 14. CAPTAIN . owt mentions, that 
cold of the external 3) yet by proſecuting che in Fuly, though he was not near the latitude of 
other t (made the 29th of Jann ; News Zembla, ae 22 of e yet ſail- 
at the fa eine. when ve were faking ng it, ! in a thick f 8 2 teaſon of the dark - 
we did ede ore accurately determine 1. it occaſion 2 Pate. $11, © he 


the mattet lyi Od t ta "ought to take in ſoine of his fails 
the oath Je of 1 * veſl big Bog AY the «« when 14 came to Band them, ws 


ihclu air was contracted trated from 1965 ſpaces, «found their, fails, ro and tacklings 
which the op; of the ambien, air had re- *: hard, e that it 11 12 ſeem very 
fuced it, into 18k od he that the circum-. time . 
2 of er an REY & mich, hay, 
tewhat more, conden 0 it, After the meer 
cold of the external air had contratted it as; 


far 1 than the Bare, tho 7 Hind ee Fei 

* 0 1 10 'Al Wient air could mn C 12 at North-caſt upon ere, ta hw . * * 
ok A "the greateſt degree, © froze e 19 5 hang on their and th, 
cold d Ile to give, by the Miele te HY Tous (which e, 


turg and art, did not make the Air pr vp to. wa mate ears after,) to ſame iſland, va > 562 
: 250 4 full ten 0 of its former dimen-, mentions. tom, pap. 5 564. 3 on th 
Oh which pe Pa it 1 2 not be un- 14 t of July, © the wind being 1 northerly, hey 
10 1001 0 a i 00 greater, © both ſnow and froſt.” | 
; vs Pe "woe: "ED which 16. The next thing, that we man take notice 
| "ha Was 42 r, an and; of, is the degree of cold, which the efficient 
oY Frein 5 "expand" caiiſes of that quality, whatever rey E. are 
9 Able to produce i the ur; at of ths 
10. bb is 0 * at * think fit a treat indefinitely, the 1 
0 ſays congerning, the jprerelt reſt, that a cold upon other bodies being 5. 4 
ave , in the temperature of the alr a produced by the intervention K the ald firſt 
1 ez, proceed to. thoſe other diffuſed in he air, and thoſe are treated of 
Where with 1 not long fince ſaid, in a diſtinct ſectioh: wherefore we ſhall now give. 
7 70 5 cloſe up this ſection 3 and. two or three inſtances of the Coden operations 
on ſubjoin nao? things, of the cold harboured-in rhe Air. | 
al Ms, wo pany other conſidera- Tut formerly mentioned Eng Euglim ambaſg- 
. 5 to thoſe, chat relate to dor into Ruſſe, Dr, Fletcher, + gives us two 
the effects of cold Upon te ar in a more inſtances very metnorable to Our ur proc pur pur 
$0 e : pore Purchas, K. 413: When you paß 
1. Aub ft, we will re, that cold ſays he) our of a warm room into a cold, 
may. 7 9 8 in an moſt incredible meaſure, «you will ſenſibl Y feel your breath to wax 
rhe warminy operation of the dun upon the * Rtark, and eyen ſtifling with the cold, as you 
alf, not only in the hotteſt part of che da7 draw it in and out.” So powerfull 
(for that may ſometimes happen, even. io our nimbly does the intenſely refrigerated air work 
climaje) but ar ſeyeral times of the day, even upon the organs of reſpiration. , 
in the heat of ſummer. _ '. # LAND wheteas a yery credible perſon, now 
12. I remember ' I ance accidentally met chief phy ſician tothe Ruſſian emperor, being aſk- 
with.an' intelligent and ſober entleman, who ed by me concerning the truth of what is report- 
had ſeveral times failed upon the, frigid zone, ed ſometimes to happen at Moſeo:y, and is re- 
and. though an intervenip accident ſepara- puted the eminenteſt proof, that is readily ob- 
aden that I had not opportu- ſervable of the extreme coldneſs of the air, aſ- 


ted us ſo | 
nity - to obtain rom him che . reſolution of | ſured me, that he himſelf ſaw the water throw". 


above two or three queſtions 3 yet this I learn- up into the air fall down actually congealed 
| 3 "ww 


tinted liq 
with a 


= 


ge danſion and contraction, obtain an un- 
ſuſpocted intereſt in the 1 
the ſubjacent mercurial cylind 


them. 1 is 91 + he 

N Fs effect, that the cold, eſpecial - 
in northern countries, has | oftentimes upon 
4 atmoſphere, is, the making the air more or 
leſs clear 5 uſually it is. For in the northern 
voyages, the ſeamen frequently complain of 
chick and laſting fogs, whole cauſes I ſhall not 
now conſider, but ſome help to gueſs at them 
may be given by what we are about to add; 
namely, th; it frequently, happens, on the con- 
trary, that when the cold is very intenſe, the 
air grows. much clearer than at other times, 
probably becauſe the cold, by condenſing 
precipitates the vapours, that thicken the 
a+ and by freezing the ſurface of the earth, 
ee 
thicken the air. Not to diſpute, whether it 
may not alſo. ſomewhat repreſs the yapours, 
that would be afforded by the water it ſelf, 


locked like — 


à vety long time to be very ſerene and pleaſant; 


Jamet, which in his journal, 


in the ſteams, that would elſe ariſe to 


geo Do. 


E 
when it was not cold enough to freeze the 
ſurface of the ſea, it would ſo far chill and in- 


tigidate it, that the ſnow would lie on it with- 


19. 1 remember a Swediſb extraordinary am- 
: , and a very knowing perſon, whom 
I had the honour to be particularly acquainted 
with, would ſay, when he ſaw a f ; 
| clearneſs, that it then 
winter; where, when once 


the froſty weather is ſettled, the ſy is wont for 


and here in England we uſually the 


ſharpeſt froſty nights to be the cleareſt, But 
to confirm our obſervation by a very remark- 


able. inſtance, I ſhall borrow it from a naviga- 


tor very curious of celeſtial obſervations z; which 


' circumſtance I mention to bring the greater 


credit to the following obſervation of Captain 
62. is thus de- 
livered: The thirtieth one and thir- 
* tieth of January, there appeared in the be- 
* ginning of the night more ſtars in the fir- 
© mament, than ever I had before ſeen by two 
* thirds, I could ſee the cloud in Cancer 
full of ſmall ſtars. T | 

20. To determine what effect the coldneſs 
of the air may have upon the refractions of 
the luminaries and other ſtars, I look upon 


a8 a work of no ſmall difficulty, and that 


would require much conſideration as well as 
time: wherefare I ſhall only add two or three 
narratives, ſupplied me by navigators, with= 
ule; + Gp any thing to the mat: 


ters of ; JE 
21. The firſt is that famous obſervation of 


the Dutch in Nova Zembla, who take great 


pains to evince by ſeveral circumſtances, ſome 
of them highly probable, that they were not 
miſtaken in their account of time; according 
to which, they concluded, that they faw the 
ſun, whom they had loſt ſight of eleven weeks 
before, about _ fourteen days ſooner. than he 
ought to have appeared to them: which dif- 
ference has been, for aught I know to the con- 
trary, by all that have taken notice of it, aſ- 
cribed to the ſtrangely great refraction in that 
gelid and northern air. 
22. AMD as 2 xa extrem _—_ cold 
country, where n James wintered, it a 
pears by his erty he there made _ 
celeſtial, and other obſervations, which gave 
him opportunity to take notice of the. refrac- 
tion; and he ſeems to complain, that he found 
it very great, though among the particulars he 
takes notice of, there are ſome, that ſeem not 
very itr. nor are there any, that are near fo 
wonderful, as that newly mentioned of the 
Hollanders in Nova Zembla ; however in regard 
of the extreme coldneſs of the winter air in 
Charleton Iſland, it may be worth while to take 
notice of the following paſſages out of his jour- 
nal, ſince they may at leaſt help us to conjec- 
ture, what is not to be ed in reference to 
refractions from the coldneſs of the air as ſuch, 


page 61. © The 21ſt of January (ſays he) I ob- 


« ſerved the latitude with what exaCtneſs I 
could (it being very clear ſun-ſhiny _— 
| © whic 


319 


320 


* { kegil- have. partly declared in anotfier ® traRt) though 
cal diſquiſe- I had time to enter upon fo intricate a diſqui- 
tion 0 A ſition, yet till I have an | ty to con- 


This evening (ays he) 


n EXPENHM ENT AH HISTOEÄ Rr 


1 i : | | | * | * 14 5 r 
© which i found to be 62 deg.” 52 win. "This illuſtrations or proofs" of the thice following 
* difference is by reaſo?, that here is a gear obleryanons, —> © ron et nn . 
P laft'clauſeis very” 6b- 2; Twr Hirſt Lhall propoſe in chef ter 
ſcare, unleſs it refers; us one may gueſß it does, That the greater"or lefler csldneß of the 
to what he had elſewhere ſaid, that en his firft Air in ſeveral climutes and\eontities, is no- 
coming to the iſland; pag. 46. 2 ching near f eee 
ith two quadrants, and found it reſpective diſtances from the" pole, or cheir 
degrees, without any minutes. Vicinity. to the"equator, as men are ont to 
Elſewhere, 64. 9 my obſervations (ſays he) * * NN 1 5 RL 10 7 N 
©. by theſe I compared to the ſtats con- Tuts puts me in mind of what 1 have 
ing to the meridian By this means we formetly, either heard from 4 fxilful man, or 
found the ſun to riſe twenty minutes before it obſerved my ſelf about the difference betwi 
ſhould; and in the evening to remain above dne lame in- 


the horizon twenty minutes (or thereabou WY 
longer than it ſhould. And this by reaſon of 


the refraftion,: © eee 
Aud in another place, Mureb the 1 fk. 
. © the moon 
« roſe ina very long oval the horizon.” 
I I ſhall add one paſſage more out of our au- 
thor, concerning refractions, not only 6 
it may bear teſtimony to ſome relations of the 
like kind, that I have mentioned in another 
treatiſe ; but becauſt it is concluded with an 
obſervation, that (if there be nothing of miſ- 
take-in it) is-odd-enough. * I had often (ſays 
© he) pag. 69. obſerved the difference betwixt 
clear weather and miſty refractious weather 
in this manner. From à little hill, which 
＋ near adjoining to our houſe, ini the clear. 
© eſt weather, when the ſun ſhone, with all 
« .the-purity'-of air, that I could conceive,” we 
could not ſee a little iſland, which bare off 


: 
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#; 
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1 
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us ſauth ſouth-eaſt ſothe four leagues off; but res by che 
if the weather were miſty (as aforeſaid) then % times oc 
ve could often ſee it from the loweſt place. of in this treatiſe, "And 
23. HiTauzzTo 1 have treated of _— vo find ſome of our 
and though Place” more nertherly 
pany I may have no fewer things to ſay, if the air is known to be ter 
would-at preſent fall upon the conſideration the cold very tolerable 
of the three regions, into which the air is wont that the ſnow very 
to be diſtinguiſhed, For I confeſs I am not al- on the ground af 
together without ſcruples, both as to the num - 2. In the voyage 
ber, and as to the limits, and as to the itics ward by Mr. Pooh, 
aligned to theſe! d&rial” regions. But (as 1 this paſlage,' pay. 


TI 


concerning ro- 
ceed to ſubjoin ſome obſervations, that {oh 
occurred tome in the writings or verbal relations © a 
of . navigators and travellers about that ſubje&.” - 'To this agrees 
But in regard, chat the greateſt part of the landers in their N to Nova Zembla, 
of cold; which nature of her own in which the writer of it, Gerat de Veer, ſpeaks 
accord preſents us with, ſeem to'be-ptoduced, thus, pag. 473, 474. We have affuredly 
either mediately or immediately by the air, found, that the only and moſt hinderance to 
we-intend not here to treat of the coldneſs of * our voyage was the ice, that we found about 
the air in the largeſt ſenſe, but only to take Nova.Zembla, under 73, 74, 75 and 76 de- 
notice of ſome of the choicer - inſtances, that « grees, and act fh mul pes the Ten, beriieen 


ſeem to belong to our preſent argument: And both the lands; whereby it appeareth, that not 
theſe we ſhall annex, either as promiſcuous the nearneſs of the north pole, but the ice, that 
obſetvations at the cloſe: of this ſection, or as *-Fameth in and out from the Tartarian ſea 

b | | | © about 


Tit. 18. 
About Nova Zembla,cauſed us to feel 
ae ſt cold. Therefore in regard, 


that wie felt, Sc. And a little aſtet, It 
is true (an he) that in the country lying un- 
80 degrees (which we eſteem to be 


4inor; 


hs; lib. 2. ap. 9. 
* Wal — (ays be) to the 1 
« will tell hat ahanoed unta me: having read 


< ing to the | | 

< the viclert heat e but it Al out other iſe, 
fur when : Which vas when the fan 
« was there for zenith; being entered into 
+. Aries, in the month of Manch I felt fo: 

W Fi into the ſun to 


perate than under the equinoctial, althoug 
it be not in alle parta uf an 


us. in Quito, and on the in 
+ ſome | Brat and 
che Molucedes/ chapiers 
after, i ſote of 
"_ ti the lat, 
Lou may contin e) pag. 109. 
* ſee upon ch mountains ſnow, 
4 1 fo bit- 
6 . the 
. | are be- 
p 


writes upon his own knowledge, I 142 
worth producing, to make it probable, 
as in ſeveral countries the heat does not always 


* northern *. — 2 — 
proportionate to their vicinity to 

In Mr. Hudſen's ſecond voyage, ws 
himſelf,” he mentions, that: above 71 degrees, 
though they were - much — 11h with ice, 
about the end of June, chat day (when this 
+ happened) Parchas, pag. 578. was calm, 
: clear, and hot weather 3 3 adding NEXT 

OL 


— — be 


« ſuch axe; Aale as Perrs and foxes, Sg Al- land. and, 
„though Mens Zemblalicth 4. 5; and G de- 


to 


= = 


anſwer to the ntarneſs of. places to the line 3-10 


140 ee, I 


© great a dif- 
* a PINE * 


Jort;, we cannot jma- 
1 = op ma 


22 72 
e. of which 
ee by N 
chan even 
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8 LI | 
Ea 4 hs nn 
and — — dſtance from 

pole, wich Cl e, wh * reckons 


be 51 | 
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+, culnpres and whoſe. 


vn to. be » 


eee 


1 by. 
FAG» 
s voyage, the writers admo 
3 ＋ notice, That 


been 


tar if ogy ad cold, 


in this * they to 
| reached the 78th degree of latitude : 
and our recenter navigations inform us, that 
ſevetal parts of Greenland, to which this new- 
ly: mentioned coaſt * — 


inhabited: and one of our 
aſſures us, that the true hei WES. 
in Ryſta.is no lels than 656 degrees and a half, 


if not more, and yet that is a town not only 
well inhabited, oo of trade, But in 


Hudſon's voyage I find what is more ſtrango, 
that che 81ſt degree of latitude, 45 
which diſcovered land very far off, but 


(beyond which none is 
tually failed towards the 
© it —— the whole ou clear weather, with 
* little wind, and | reaſonably warm.“ 


to have ac- 


water to col thor thirſt, which they allo 
II. Tas next obſervable I 0 p 

abour the aden of che air, That 

the 

cli- 


pole) they found 
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tion, we Mall 
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* n 1 
© {that a man d | 
© alteration and 1 
umd ſumtners in Nia. 1 
* 1 Which f 


©: e "of 
* mee, Id Wat b bud tired 4 
ug 100 abtoad at . 
N ee 
after he adds 
4 rhe former ey, 
ue und fact of à cb 
* forthe moſt. part ure All of fe od bitch) 
© ſo fiſhy ind ſo ſweer z the res and mea- 
2 , and well -growii” and ha 
ene ſuch 237 
* 1 — 'of (eſpecially * 
that ſeem to be more loud, and of a more 
variable note, than in other countries) that N 
„man ſhal? not tightly travel in a more 
* ant Aud ſome lines after, 115 
the winter exctedeth in cold, ſo the ſummer 
inclineth to Ver. much heat; * 
months of June, July and or hen Bag 
much warmer thun the ſummer 
6 und“ M A Jaw bag 
n. | Amor like things have be * ele 
2 affirmed by. the learned Olearins, ſe- 
ry to the Duke of Holfteirfs embaſſy into 
m. 117, Ruffia, and now mg em an to the preſent 
148, 119. Prinice' of Hoem. an acquaintunce of 
mine, who, after — lived in Traly, paſſed © 
hh oy aſſured me, that he ſcarce 
— did eyer eat deter " Mien? than 


\trany 


Mrs Exez&indvh ExloH157 on: . 
i tienes &f the one would expect. "F* 215 1h 


"es, of traveliers, A e has 
in mworthero — —— Jeſuit 


| SIR the air, which in 
oon 


<x'w 


* LIES 


— ed of the ſhip, 


Martinius. who lived many yearz>in 


China af. 
2 us; wer nee four whole montln 


pn cet 


iy hot, in 
rably cold';; addi 


every 
— 2 why 48 not 
he is 
to Ne the ptop oo cw 
le:are not To 
theſe inſtances we — 


any ſort of diſcaſes,that 
from 


-* but thoſ&remarkableones, 10) 0190 


Vn firſt is metitianed by Purchas, as com- 
icatet{ to him by'an:eyomvithels, . in theſt 


mun 
wwords::'s' This-bxhought good at our parting 
of wea- 


Ad 94 thee,. that Mr. Hebey hath 


ſo hot, that the pitch melt- 
ſo chat hardly they could 
5: kepp- their cloths from ion e yea, he 
<:hath*-ſcen at midnight tobacco: lighted or 
fired by the ſun- beams with © glaſs.? The 
other example, I am to is no leſs re- 
markable z namely, chat in the often mention- 
2 8 ts: 
rp, pe 2 a8 an of che ha- 
bitable world James his journal gives 
by ue i the weather: © In- Fuve the 
g ſixteenth (ſays he, nag. 81.) was wondrous 
hot, wich ſome thunder and lightning, ſo 
that our men did go into the ponds aſhore 
to ſwim, and col themſelves r ws the 
6: Fr — very cold ſtill. Here had lately ap- 
red divers ſorts of flies, as butterflies, 
cherꝰs· flies, horſe · flies, and ſuch an infinite 
— of blood - thirſty muſkizoes, that 
©/we were more tormented with them, than 
ever we were with the cold weather. Theſe 
(I think) lie dead in the old rotten wood 
eg winter, and in ſummer they revive 
e 
9 aacd, in the 
os — * ſee, what di os may * 
t betwixt the tem e o 
the air in nk. pars ha and ſummer. Pre wal 
now add, what may appear more ſtrange; 
chat there may be great "ace auß e * 
the heat and coldneſs of the air, net on 
the fame place, but within the * 
ſame day. 


alls z — 


Tun 


vere erg 
6. ar 
* due ill inequalitate 


Ra ee lu 40 
. 164 1 
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whole ſecretary 


| Of . 
— 


: to 1 "the comp aint 
of good Jacob, who, e in an 
bn ountry, ben he had” faid, that in 


coun 
the 1 conſumed A adds and fo 
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Aras their 198 


E . 20. Kander, and winds, 
8 at 

p WE will c onde < with: a remarkable” in- 

ſtance, afforded us „. journal of e 

that wintered . * G * he 


« {cafon here in this climate 1055 often 
quoted author of the voyage) is moſt unnatu - 
„ral for in the day-time it will be extreme 
© hot, yea, not cndurable in the ſun; which i is, 
© by reaſon, hart it isa ſandy country. In the 
© night again, it will freeze an inch thick in 
6 book, and in the tubs about, and in our 
* houſe, and all bis towards the latter end of 
© Tune.” 
13 Tur third obſetvable I intended to 
take notice of about the a of the air, 
may be comprized in this propoſition, © That 
© in many places the temperature of the air, as 
* to cold and hear, 18155 not to depend ſo 
much upon the elevation of the pole, 
po the winks « 


on the nature and circumſtances 
quire à very long diſcogrſe to 


4 that blow there.” 
II would 1 

treat in this place of winds in general, _ 

much more to examine the ſeveral cauſes of 

winds,that are aſſigned by ſeveral authors z and 

therefore when I have once given this intima- 

tion, that divers of theſe opinions may be more 


calily reconciled, than the maintainers of them 


= W 
ſcarce ſtand, And all this wich 1 obo: 


tar 
lib. 1. De medicina Ægypt. cap. 18. 
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* Sri 


} THI UF 
© 
ſeem, rg have 


ſankerly or 8 


Auguſt. 
T 4b his wentis airem alrerarom, eſſe canſam, cur peſtis ills difolvater, multi illorem affirmant. Qed 
penitus à veritate alienum, quando id multis etiam rationibus nabis perſuaderi poſſi, inprimi ſus, &c. 


' vi 


thought, to the cruth,, if not to 
one another; the cauſes, that may produce 
wind, being ſo varicus, thac man thoſe pro- 


poſed may each of them in ſome caſes 
"Gough none of th them aloha 
ficient : having hinted this, I ſay, it may ſuffice, 
on this occaſion, to ſu a ahh te four ober- 
ons, to. prove. and. illuſtrate the matter of 
es 1 Lin the 1 J; 
And. þ it i un ration in ele 
of; northerly and north-. 


r and. 


bring cold with then, and commo fr if 
Eben n And here in England 1 
n at e br winds, 


1 


ve taken notice 
t L obſer ke 
A the, 14 was many days“ ſoutherly ; 
| wi it wage 98 Os that chis ſoutherly, wind 
the return. of a. ſtream of northerly. 
vi, wh ee fox 1 many days before, 
ome. obſtacles, and agents, nor 
kh, to be inquired. after, be. made to wheel 
5 or, recoil hither, before it had loſt the 


Alpinus 
ings to. the mL de wind,. 
as to the cooling and re- 
freſhing the aif, in ſpite of the violent heats, 
» TT otherwiſe be intolerable. And 
many in. f Egypt aſcribe to the teſan winds 
that moſt n of the plague at 
Db Goes. Cairo, of which we elſewhere ſpeak. 
6 * 1. cap, 6.) Dominatur autem atr (lays 
);ſumme calidus, ipſius celi, ut dictum oft, rati- 
one, quod bee crvitas a Tropico Cancri tantum 6. 
7 bus diſtet. Qud brevi intercapedine dum ſol 
ad illum accedit Trapicum, & illorum Zenith fit pro- 
pinquior, arr ille valds incaleſcit, & niſi Mitte 


venti tunc d ſeptentrione ſpirarent, vehementi/-. 


fimus, & qui vix d neftris preferri palit, caloris 
Aus ſentiretur. 

"Advene naſtri iis provenientibus ad aller. 
ranea loca confugiunt, in quibus morantur, quouſ- 
que ille ventorum ardor refiderit atque ceſſaverit, 
Conunxit hæc incommoda Deus optimus cum aliis 
gabe Bonis, nam ubi calidiſimi illi venti 
conticuere, ftatim à ſeptentrione 22 alii inci · 
piunt, qui ſubitancum i ue laxatis 

Fo ſolalium preftant. 
a cveraverint, nemo in fl Nor vivere poſit, 
Ibid, lib, 1. 
Wnur nen w ould have this power 
to change the conſtitution of the air, and 
elects to bring cold along with them, is 
not ſo eaſy to be determined. Indeed the 
other qualities, and even the heat, that is ob- 
ſervable in winds, may for the molt part 1 * 
Y 


gy and making every ti ſo ſlippery, that à man can 
ptain James, 1% bn 1 2 the 26th of 

ram Vide- 

Proſp̃. Alpin. 
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Way of the weden phito- looked. u ich. a..mixture of 

Naa COT ſalt; e fikewwife put the pipe of 

yT 8 "about th 1 it with more of the 1 0 5 the 

Scher difficulties,- not ſo ealy to * — being furroatided, 4s ac fra cated Y, 

pe now td deus the 1 yg the ai 21 

d 5 W in ir en W ly refrigerated , I. 
in this , inſtead A | blowing ny he bellaws ' 

hſputes and ſpecula peculations, to my hand, that wind felt much more cold 


hy ter LY thlen, chat! had not net wick 
any tial of the natiite of that I am about to 
mieention, and tliat fich a trial triight pohly 
prove lucriferais, I caufed a ptetry PreTcy urge pair 
fordihary deldows to be kept u $00d While in 
| dem, where the experiment was to be 
made, that ĩt might receive He the of 
' the air in that chamber: then placing upon 
a- GO obe of: rr rn 


I, 
riment, that I made, To toe 


that,” which had been befere blown upon 
1 ** out e before the 
be aria De 1 
my 24 of feeli deceive me, I 
cauſed l Ware glaſs” made after ＋ "ay 


mon manner, r ae 
be fo placed, that of the — 2 


which, together with the tile and ice, was u 

d with a frame) lay in a level with 
bubble of the thermometer; then blowing 
rs coat ee eee 
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+ . 


28 [Cue wont to do apoti'the | panied with dee 
the iche air : and apo he ee. © Sf? To which 5 
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wege ti glaG, "7 aw the ware i the < wind over the land, is the Guile c f 
"and hank” manifeſtly 4 Sg OF 215 accom R 
ccer 5 8 


M add on! 
liquoreoninued, during three or four blaſts of one out of Captai lems! ear de 7 
the pelle ws 10, upon the" cellation'of the ar- to our rpoſe. Captain Fames's 
tificidl wind the water ſubſided by ; * 8 The winds (ſays b. 
gain, | 


„ have been very v 


* 


IT EE KR. 
e 1 of Gola. 


O enumerate and'ptoſccute all the 
' ſeveral effects of culd, being the chict 
week of the whale bock, it is not to Be expect- 


ſhou larly treated of 
in i e Ar: ot: It, 1 I ſhall therefore 
confine" myſelf to mention only thoſe effects of 


cold, that are not familiar, but ſeem to have in 
them — of wonderful ; nor muſt I — 95 
gher notice of all them neither, leſt i ſhould be guilty 
d of uſeleſi rep*ritions, hut only of them, which 
eicher ace not at all, ar are put incidentally oc 
S fenen 
ih it to be ex oul 
2 for: the truth of every one of us 
Nations L am about to ſabjoin, For if they had 
not a] of b ant and, conſe- 
ſome diffidence i in 
Tay err Fall not be proper for the 
ti 4 0 55 Nee 
may be fit w be placed here, muſt be the e 
fers of fuch extreme degrees of cold, that I 
cannot, in in this pos nog dinate of ours, exa- 
the truth of them by my own trials: ſo 
all 1 can do, is to make dice of ſuc 
lations,; as ate almoſt all of them delivered 
by he 1 Ac their own knowledge. 
even this 5 not only gra- 
„ thought 1 | tify and excite the curioſity of ſome, who we 
Tee tm, be notions, hat it pleaſed with no 00 we, as with ok 


de made 1e by frigorifick eorpuſcles proj 
—— Bron, ony by cor ng 
. may y con 
of, or ding before" them thoſe: hi 
of the air, char; by reaſon of the Jangui 
fletion"of> che fin- beat (Int chat 


eien 1s r 1) that have ſume what f prodigy ; 
This t may fuffic (which is more act eir nai 
e. . 1 2 | Sy may afford the ingenious ſuc range then 


mena, the ex Board bf th em may 
E their wits, and 2425 


eſis. 
1 . It ſrems not nelly "in the marſhal. 
lim: theſe 6bſervarions, 10 e Krupulous about 
ich method; but yet to avoid confuſion, we Hal 
. mention the effects of cold. as to thoſe 
it bodies. That 1 att of the fubluna 
wo one! we liye t fs commonly reput wh 


e EY "will proceed to take 
of che effects of old upon ſome other 
inanimate bodies, and; Tot an inſtance of its 


2 | wi nery tion on living creatures, upon men. 
«je 3s 64 i "but' Sie Aud haying 3. Or the regs. 0 121 2 Rraigh- 


added, a5 his reafon, thag the” n north-eaſt wind, ten the ſphere nf aQivi re, or to hinder its 

from the ſea, Warm wea- wonted PS the chi amples 1 have mot 
der, king the 128 and thawing with are recorded, partly by the Dutch in Nova 
« era ke fubjoiris, * only the North. Zembla, and partly by Captain James, when he 


VOI. Oooo wintered 


© able hind uhconſtant 1 and till within this 
© fortnight, - the ſoutherly WInd was coldeſt, 
© The reaſon 'F conceive to be, for that it did 
6 from" the main land, which was all 
covered with fnow, and for that the North 
© "winds came out of the great bay, which hi- 
l mou Wis open. 
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is ſo intenſe, that by; pouring | 

—— and placing on 
other conveniænt veliel, 
— has aſſured me, 


* for what fire fert ne 


tranſcribe all, that * 
our preſent Fu 

ths puts 1 op if we had | togetheryag/ that by lifring 
| ners z and Dr be th ; Pot, you, may liſt up! the joint- tool 
3 eee te 1 that (which is the for 
| | © the fire, we burnt our hoſe. before, we whit ene en a juſt by the fire, which 
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mch wonder, as I once; did, . ſolid 
[ ſhould relate to Marcus . Polus, that © our 
| | here is a certain in pln io Tres HRS, be- : EO 
een ſome of, \hi mountains in the 
8 a My 1 xe kindled, it is not ſection, 

tual to. boil any, thing. norabl 
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11. - AFTER what we have 
range W 0 ccd, in eures t9 
W we will now proc 


conjeiture but — ory 
=== 


re, ai 
at 


take notice of its Chas upab confefl:dly com- 
bodies, whether inanimate or living: 
of che former ſort of mixed bodies (I 


mean ES that have not life) it will not be 


neceflary to ſay much in this ſection, in regard 
that we have in many other Places, upon ſe- 


yeral occaſions, had opportunities to mention 
already moſt of the particulars, that belong to 


get that head. For we elſewrhere take notice, that 


operation | — z — * 4s 
afforded. us by FERC often 


had « without! bein 


forced-to leave off that; labour, 
ſai os the 


r, 


violent colds would freeze beer, ale, vinegar, 
dil, common wine, and even ſack, and  Alicant 
themſelves. We have likewiſe noted, that 
the cold may have a» —_— operation u 


pon 
wood, bricks, ſtone, veſſels: of glaſs, earth, and 
even pewter, and iron elves z to which 


Bartbolinus, out of Janus Munck's voyage to 
Greenland; allows us to add veſſels of braſs 
(though theſe are not immediately broken by 
the cold, but by the included liquors, which ic 
dilates z) and divers ſtrange of cold upon 
inanimate bodies, which. it were here trouble- 
ſome to recapitulate, may be met with diſ- 
ora in ſeveral places of the preſent hiſtory. 

herefore: having only intimated. in general, 


chat, though: man ate preſerved 
| plants ate preſerved by a 


cold, yet it has been obſerved, that 
moſt garden- plants are deſtroyed by exceſſive 
degrees of it, we will paſs on to conſider the 
effects of cold upon animals: of the many ob- 


ſervations, that we have met with a 


mong 
travellers, concerning this ſu we ſhall, to 
ayoid 2 deliver 2 conſiderableſt, 


ä 88 we e 


08 in 8 of the laſt of 
4 three differences he makes of cold (name- 
ly, that, which he and his company felt i in the 
7 „ gives this account of it; (Captain 
p. 64] As for the laſt, it 
extreme, that it was not endu- 


8 fe 4 — it, no 


Ind. fn 3 my il verily believe, 
it would, menen a man in a very 
hours, 
13. Olcaring, giving an account 4 the air 
of Muſcoy, and::eſpecially the capital city of 
The cold (ys he, Livre 3. p. m. 117.) 
« is there ſo, violent, that no furs can hinder 
it, but ſometimes men'a noſes and ears, 
feet and hands Will be frozen, and all fall 
6 off,” Heladds, that in the year 1634, when 
he was there,“ 1 — cbuld not go 50 paces 

bed with cold, and in 

« danger of a ay a9 their limbs. And 
yet to add that remarkable obſervation upon 
ler the ſame 2 e 
f Us S neig ring 

— vinces di | the reſt of that 
that the 


a ® 2 


F * 


N 5 when in the year, 1654, .* the 
6 Wee made havock in that great city, 
6 the this g was 2 2 fo thee fe nothing like 
© it Wann 
of * 7 
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n seas eb l Hisrory 


_ * was very cot dee, and as | 
on him-as was cotivenient; — no. 
clothes) and au pn wich wu of fire-con- 


|  $rianally in his -y for all which warm}, 
| " © his] would: freeze aps wound, and 
| + his" ef fack\ar ia head* (to =: 
4 ; "m0. Fus tien — (oy Gerds b: 
| * Fr) oh — — 1s. ; 
1 whicty he'that feſt not would 5. 
| amb moe A * 


rigur hoe froze as hard as 
born upen our feet, and within hey were 
© white, ſo tat we could not wear our ſboes, 
© but{ were Waren do male ran pattent, the 


by'this Pang of 
n our beds” 
fruſt, vhich in — — 
dom the-fire? We might; addro ull rheſe 
this the of the often : mentioned Gerat 
4 rer 5:5 The 26th of Drcohbery it was foul 
| ware fon wind northowet, and it was cle 
« {& cold; that we could not wurm un, ME 4. 

4. wo uſe all the mednd we could with great 
70 ters —.— hot 


„ . ͤ ʒ»[ —ä— N ]⅛«⅛¼71i 2 , ,, , , , , . r me 
” 7 a n 
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up in bliſtets — the 
and upon their lega, —— Ga 
© nuts, that they {could not their 
former eſtate (which-was not very well) in 
* I am Ine may. be confirmed by 
that of the 28 ("oy * 
ing of their 

1 * 


_ roy 5 N 8 
. (a, $\for/ that On 
Ent — door there aroſs 
their faces and cars Me did 
daily find 9 7. —— (fays Captain 7, 


— — 
im approved writers, n the fort part ant 
t Keulos ans 


| er <p that the cold in. the:wyouds eU 361 Yo 112 
<: frees 2 cat . LH myſelf met wick a knowing 
< was bare; hut it was not ſo and very credible: „that ralated to me 
6. Tuß Dutch, ſpeaking hog fe A the cold of: - whete tie trhviied, little 
they wete fain torakeoto: dig u now; kſiſtranger theſes hive mentioned 
thuricuvered rhelhduſe, and 'choa their dot of books N And df I did horwantrhe hiſto- 
doors, adds, (page J ale in dr 

| work, they were forced to uſe u ſpeed, 
| 'tong' exglure wid out the 
| — 
| appar Aimed to have met with in un e 
135. Tur lately mentioned ry the ſtrange operation of 
—— o the wir: 7 


cut che hair of Nia He A be, re- 
Alb ech Hair of his fave, becauſe N — 
would be faſtnet to it} made be e 


Faxe 55.) become intoteruble. e 


enn Was Norprilecd wich luck um emremity of 


Page 52, 


— , PI AG on t S  a, 


"x8, AND heelfevhere related; chalonce he 


and iv companions, hav ech Wr -alicels 
while parted: mr hatt heir: 


© fares; hair, th clochen io per, that 
they eduld not know each! orher by their ha- 
ich in 5 ruble circum- 
T'raention this 
* by — Uu lib 1 obig 


ofthe Reach the" gulger of HANG, worn be 
— — und who Wed before 
the end of Head (ys bürhuther) 
0 9 ron which 
AV 1 3 


cold and of ue w, that thougfi it were but (if 
he miſtake hot) in November; ſorty thouſand 
uf ebem che while any confiſting-of ſeventy 
wes che eutremitey . 


21 f nN a e. 
uo the re have 


e e ory cold inahe nor- 


therm covititrics, 1 cok nete ner without 4 


Retle wonder, as well” as trouble; that I could 
not find; that any of the relaxors bad th cu- 
fiofity t ſee, ha change was made in — 
terial” parts of the Vodies ſo deſtroyed; which 


yet were an ifnquiry'very proper . 


Ti. 25 


is more chan 1 COLES where 


I uke the moe notice of it, becauſe. that 
this province is ſcarce. 


though the very name of 

bade ee. in 2 yet ag 

while ry good. ce, met WI 
N lord, lb Ring copied 


tered — avs and 5 
n 


4 — ws —— N rar thor 
then, after having e that 2 


though but ſituated in the 
e TT 


onions —— a further confirr 
of. 95 he oe aps delivered 
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nl which I maker not to 


: elſewhere met with, is, that ſometimes, 


Fa 
| 


4 
tges, and checks, and cars, and 
ta, that are cith 


a 


er. more remote from 

or more tender, from a ſudden mor- 
8 be aſliſted, either 
2 OS, ſhe Oy 


1 


(lays my author) when 
thoſe countries, that cold. was not leſs . 5 


not powerful to, deſtroy things, than the fire 


to conſume them. He adds, that the beginning 
of theſe cancerous ores 18 n 

uces the pain ſcarce equals the bigneſs o 
7 and yet in-few days, nay ſometimes in 
few hours, it ſpreads. ſo, as to deſtroy the whole 
part it invades; which he — wy by the ex- 


ample of two perſons of his acquaintance, who 
ima trice loſt by congelation the badges of their 
tex. 


26. As to thoſe, that are killed with col 
our author informs us, that they periſhed 
two kinds of death. For ſome being 
not ſufficiently fortified againſt the ad 55 b 
their on internal heat, not ine the call 
againſt it by furs, inunctions, and other exter- 
nal means, after haying had their hands and 
feet firſt ſeized by the cold, till they grow paſt 
feeling it there, the reſt of their bodies are ſo 
invaded, that are taken with. a (kind of 
lethargick) drow that gives them ex- 
treme propenſity to ſleep ; which if indulged 
to, they can no more awake out of, but die 
inſenſibly. And from this kind of death our 
author adds, that he was ſeveral times ſnatched 
by his ſervants, who were more accuſtomed to 
the cold, 1 ſealonably forced him to awake 

Vor. 


| Neef as he ſpeaks 


of it, men- tites, they cannot di 


to exceſſive colds, (which, cir- 


of COLD. . 


Inge _— of thoſe drowſieſſe, which they knew to 


And that ſometimes the 


9 by 8 Is N en the relations 
of ſome intell an: 


have been in exceeding col” / countries, do 


tanct of mine, who 


confirm, 
26. Bux the other way, cold de- 
ſtroys men, is that, which is the moſt remark- 


able in our auth „ and though leſs ſudden is 
more cruel. For he tells us, that ſometimes 
the cold ſeize men's bodies in the reins, and all 
about the waiſt (and eſpecially horſemen under- 
neath the armour of the back and breaſt) and 
, thoſe parts fo forcib] 

that it freezes all the parts of the bel! belly, ſpecially 
the guts; fo that though they have keen appe- 
geſt; or ſo much as retain the 
lighteſt and eaſieſt aliments, without excepting 
broths themſelves, but reſently reje& them by 
vomit, with unſpeakable gripings and pains, 
and ſo continually complaining of their condi- 
tion, and ſometimes crying out, as if ſome- 
body were tearing out 2055 bowels, they end 
their miſerable lives, being often brought, by 
the yiolence of their torments, to the brink of 
madneſs and d Ir, before they come to that 
of the grave And our author having ſeen 
ſorne of theſe depa 


that they Bund the the A tap part of their guts 
black, burnt up, and as it were glewed toge- 
ther ; whetice he thinks it probable, that, as 


their bowels came to be ſpoiled and gangre- 


nated, they were forced to thoſe complaints 
and exdathdtions\, and ye may add, that pro- 
bably upon the fame cauſe depended thoſe con- 
tinual vomits of what they cat or drank, the 


gangrene of the guts hindring the deſcent of 


excrements downwards, as it often falls out in 
the true Maca Paſſio, and the periſtaltick, or 
the uſual motion of che parts being inverted, 
as it alſo frequently happens in the ſame diſ- 
is no doubt but anatomiſts and 
p ſicians will think this account very imper- 
te,” but yet I thnik myſelf beholden to the 
au or for it, becauſe it is not the beſt, but the 
only, that I have hitherto yet met with of this 
matter ; though I could wiſh it had been much 
more full and particular, and that he had alſo 
opened thoſe animals, and eſpecially their 
brains, that he mentions to have been killed 
ſuddenly, and without pain, by cold. For 
ſuch, informations (whoſe want, as far as our 
climates will permit, I have had thoughts of 
ſupplying upon experiments: of other animals) 
would perhaps fatisfy me one way or other a- 
bout a conjecture I have had, and been able to 
countenance, by ſeveral trials upon vegetables 
and dead animals, about the cauſe of mortifi- 


cations pr N by exceſſive cold. 


27. Wmrar effects a violent cold may have 
the bodies of other animals than men, I 
ſcarce find at all taken notice by the writers J 
have met with, and what I remember upon 

that ſubject amounts to but few particulars: 
the French author lately quoted takes notice 
in general, that the cold in Ukrain, as the Po- 
landers call it, is ſometimes ſo great, as to be 
ſcarce ſupportable by horſes, and ſome other 

tame beaſts. 
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females affected 
ſnow, that almoſt 


2 


mention 


ſhow, I heard 
| white, kind of 
pheaſants to be met with in the upper parts of 
the mountains, which for the excellency of 
their taſte were accounted very great dclica- 
cies. r a 


— 


treating even of the c climates, ſeem to 
_ Ciftinguiſh the white bears from others of thoſe 
parts* ; and as for a herd of white deer, 


preflions, ſince. here in England I have ſeen 
ſeveral deer of that colour; and though Green- 
land be by ſome degrees nearer to the pole 
than Nova Zembla, yet I have ſeen a live deer 
brought thence ſomewhat differingly ſhaped 
from ours, whoſe ſkin was not white, but ra- 
ther a kind of dun: and to add that upon the 
by, I took notice, that nature, to 
arm them againſt the cold, had afforded him a 
coat, that might have paſſed for à fur. 


ſome where takes notice bf — 
botk divers fore, that wee pi 


= cc them, (Hur 46, age 


539 
* 265 3; E 


their colour may proceed from ſeminal im- 


ſummer ; and the other, chat though 
teton differ 
from | 


dj y 


ou 


, 


the whiteneſs of animals I elſewhere treat 


other ſubjefts, chat belong to the Hi 
colours. And —_— already Me — 


Iix than 1 intended 


Chuy. 


ſeen there, 


black” and 


could 
Hut of 
amo 


vations of others, 1 think it now time for 
me to keſume the mention of my own experi- 


or XII ſectzons off, 1 thought fit to 


ments, wers of which, thoogh fhacle before 
\ others, that have been al mentionecl, X 


e 


for this place, Both for othet teafots, and be. 
ments, 


cauſe this place ſeems proper for ex 
that have à nearer ten to the 


| inting ot 
the examining the more general hypotheſis 


about cold. 
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„Chet hen of tl tiger 
4 | 8 that have of late revived and thrice! 
the doctrine of the old Atomiſts, teach us, 


the wtight bf bodies 


1 1 


that water Is turned into ice by the introducti- 
on of frigorifick corpuſcles, Which Democrites 


of old is fald to have bellevet to be 


cubical 


(and to which other philoſophers of late have 
aſſigned other ſhapes indeed, but yet determi- 
nate ones) we thought fit, not fo much for 
out own ſatisfaction, as for that of others, to 
try, whether or no a Iiquor by its increaſe of 
weight, when frozen, would” betray any ſub- 
ſtantial acceſſion of rhe corpuſcles of cold, 
which, according to the Epicurean principles, 


may, by reaſon of their ſmallneſs, paſs 
ly, 120 in vaſt multitudes, at the 


in free- 
res of 


other bodies, and even of 5 and which, by 


reaſon of the ſame ſtnallne 
exceedingly numerous to be able to at 


, muſt be ſuppoſed 


the 


motions of ſuch multitudes of minute corpuſ- 
cles, as mult go to the making up of any 


conſiderable quantity of water. 


2. And firſt we made a trial with eggs, of 
which our notes give us the following account. 


3; [We took a 


ts, as fequired, 


good pair of feales and 
placing them upon a frame (purpoſely made 
r ſuch experiments, as fequi 


the 


things to be weighed ſhould remain long in 
the ballance) we put into one of theſe a couple 
of eggs, and having counterpoſſed them with 


braſs weigh 


ts, we ſuffered them to continue all 


night in a turret (built as it had been made for 


an obſervatory) that the breaking of th 
or any ſuch other accidents might not 


1. 


gr is Gomvery nonhern ores that ws deln recievry det clue nad the a @ wilt 


of black foxes as of white ones. 


* . 


Lepores coloris & pellis mubatioe anni tempeſtates ſequuntur, ac hibernd tempore albis pilis weſtit], efdivis 


eoſdem cjnereos habent, Livoniz nova deſcriptio, pag. 303 . 
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experiment once or twice (if not 
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trult my memory for 
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eggs was fearcely to be 
Fs 1 1 it — probable, that þ: 


8 ſubtile and 1 7 cor. 100 
litt 
Sat t away through the pores 1755 
and hel n 
Ale eker kept — 5 uſually thin 
a mani rf ſometimes very con- 
ty ol 1 7 led with either yolk. or 
white; which an ſeems to have been left 
the recels of 2 parts we have 


— 15 that alt h the fri ori- 
their 1 add ſome, 
ns Bode by. 


_ — in much weigh 81 
nick of time, when the Congelation 
Actually made, be tken ore of of, by 7 


of the greater decrement of weigh 15 3 
ceeds from the avolation of the oe ſubtile 


do continually, by 


parts of the egg it ſelf. 
5. Anv to latisfy ourſelves about this mat- about 
ter, we took four hen and counterpoiſed 
them carefully in a pair of ſcales, which 
were ſuſpended at a "ot. th balance 
might be kept unftirred in 2- quiet * 


wherein we had placed it; and i * 
continue there for a pretty while, we obferved, 
that ey it were winter, and though the 
BY ang: be Good, mT * of a 
* et that ſcale, wherein the eggs lay, 
almolt grow manifeſtly lighter ; ſo that 7 

as requiſite, from time to time, to take a 


in out of the oppoſite ſcale, to reduce the 


ance to an æquilibrium. And by this 
means we found the after ſame time, to 
have loſt eight gr „ 4 eir former wei be : 


but how — he more 8 * have lolt, 
we had continued the experiment, the 2 
we *. of the ſcales kept us from diſcovering. 
6. Ueox this occaion I will add, that I 
ule, ſome endeavours to ſatisfy my ſelf about 
is inquiry, viz, whether being once 
— frozen ih Loy * us 2 
note, might loſe their weight before 

| they were fo) and kept in a pair of 
Tales faftened to a frame in ſome quiet place, 
well fenced from the ſun, would oo the cold 
of the air, in freezing weather, be kept for 
any conſiderable time, without a ſenſible dimi- 
duden of weight: but an unexpected thaw 


the circumſtances 


the riment, A 
a e of imployed to try, whether 


to the A 


ood - 


„nb 
 theſuccels, of Inn gps to 


hindered A ham Jeng te fc of wha 


di- we defined of this boch as to 
„. inks bites ane der if the Experts 
men were ve 


carefully tried cope. 
N 5 | ti th Eur bond 0 
ue Ca ire, and 1onte 
5 15 {5 alable — what intereſt 
cold may have in füppteſng or -ditmititfhing 
the ration of their effluvia. 


7. Bur to return to the weight of botlies 
frozen and unfroren, we attempted to Eiftover 
ſomewhat about it by ſeveral ways, actording 
as the differin accommodations, We were fur- 
niſhed with, ermitted. And of theſe triats 1 
will mention four or five, as well of the lefs, 
as of the more accutate, as my mherhofy or 
notes ſupply me With them. 

8. Oxx of the efs accurate ways we always 
"Tee, ih Winch, ar- 
cording to the Atomiſts, great ſtore of tht. 
corputclss mit be wedged, would not, upon 
theit expulſion or recek, leave the waret Tight- 
be than wid the lee, was that, which foltors; 
Where, t6 Haften the experiment, we thingfet! 
a little Alt. Aud though we foreſa w, there 
would bea difficulty fromm the adheſion of the 
vapours of the exterhal air to the outſide of 
the we were to employ, we thought 
that incbnvenlence might Be remedied by well 
wiping off the froſt, or dew, from the ourfide 
of the glaſs, till it were clean and dry: the 
event of the trial we find er ſer down 
dur hotes as follows. IA ſingle phial 
ſealed up with ice and faſt, Being wiped dry, 
3 bed, was found to welgfi four onnees 
on four drache and a half: when it was quite 
thawed, it was found to weigh ſome what more 
than a grain leſs than its former counterpoiſe.] 

Bur more accurate and fatisfactory trials 

this on. 1 find thus ſet down in 
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4 phial more thin than thoſe, 
thit are Gear d, that, of the a regate 
f that and the liquor, the glaſs niche make 
much the leſſer part, This phial was fur- 
nifhed with a ſomewhat long neck, which at 
the flaine of the lamp was Fawn by degrees 
flenderer and flenderer, that being very har- 
row at the top, it might the more readily 
and convenien y be ſealed, notwithſtanding 
the waters being in it : then we almoſt filled 
it with chat liquor, I ſay almoſt, - ry Ty 

competent ſpace 6ught to be left unfilled, 
allow the watef, ſwelled by glaciation, Bom 
to expand it ſelf. This phial, with the liquor 
in it, was placed in a mixture of ſnow and ſalt 
after our uſual manner z and when the glaſs ap- 
peared almoſt full of ice, it was taken out, 
2 nimbly cloſed with Hermes's ſeal. Preſe wide 

after, this was weighed in a pair of very g 
ſcales, and the phial together with the contair- 
ed liquor, amounted to zv. 38. gr. 6. which 
yet was not dll ice, becauſe theſe things could 
not be done ſo nimbly, but that ſome of the 
ice began to thaw, before we Were able to diſ- 
patch them quite. The phlal clus ſealed be- 
1 removed, and fufferea for two or three 
hours to hw when the ice was vaniſhed, 
we weighed again the ſealed glaſs in the fa 
cales, 


332 
' +, ſcales, and found, that it wei as, before 4 

at lea i ane erence, it ſeemed 
to weigh a little morg,] But | rein 


the outſide of the glaſs with a linen cloth, be- 
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N 
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This phial we pretty we had done the 
in a mixture of ſnow and (alt, freezing it 
ly. leſt being ſealed it ſhould break;; then we 


removed it into the ſame ſcales, to try, Whether 


it had got any weight by the ſuppo | 

on of the atoms of cold, which many learn- 
ed men take to be the efficients of congelation ; 
but it either weighed Juſt as before, or if there 
were any difference, it ſeemed to haye loſt ; of a 
ain. Being ſuffered to thaw, and put into the 
me ſcales again, it weighed juſt as much as it 
did when frozen, though the weights were nu- 


merically the ſame, and about ; would ſway the 


ſcales, or at leaſt be ſenſible upon them. But 
note, that I was careful this laſt time to wipe 


cauſe I have obſeryed, . according to what 1 


elſewhere deliver, that, -in caſe ice be any thing 
haſtily thawed, it may produce a dew- on the 
outſide of the glaſs, as I ſuſpected that even 
the warm air might in Tome meaſure do in 
this: and if it had not been for this ſuſpicion, 
ſome adhering dew, that I was thereby ena- 
bled to detect and wipe off, before I took the 
phial into the ſcales, might eaſily have im- 


poſed upon us. 

12. Fa trials I preſume may give ſome 
ſatisfaction about the enquiry, for the reſol- 
ving whereof I thought fit to make them. 

13. Bur I was 
any difference, as to weigh | 
duced by freezing and thawing. (if I may uſe 
thoſe N thy in thiscaſe) iron, ſtone, wood, 
or the like ſolid and permanent bodies, which 
I intended to have exactly weighed before and 
after their being to the air, and alſo 
after the froſt was gone, (and all this againſt 
counterpoiſes not expoſed to ſo great a cold) 
would diſcover any. ſenſible alteration, as to 
weight, that might ſafely be aſcribed to the 
cold. And avocations, and the ne- 


| ghgence of one, that we employed, kept us from 


ringing the matter to ſuch an iſſue as was de- 

ſired, yet the trials ſeemed not altogether ir- 

rational, ſince we have formerly made it pro- 

bable (and have ſince met with freſh inſtances 

to confirm it) that even ſtones, and metals, 
1 5 , - 


a” * 


woug, IX vi more 
lately mentioned ſales but to. Yuy, Sil. gr. 441. 
when we had ſcaled it up with the water in F 
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deſirous to ſee, whether 
t, would be pro- 
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Thy Exraginanzay Huron . 7 
of the ope- - 


increaſe of weight: | 
conjetture, 1 Mall add, that from a ſort of 
that ate of a texture cloſe enough to 
be uſually poliſhed, I did, as 1 „ob- 
in, by diſtillation, (and that without à naked 
aconfiderable quantity of an al moſt inſipid 


8 


: 


5 


r 
| of my mentioning” 

being, that (I hope) they may make thoſe, that 
ſhall. hereafter try ſuch iments, cautious 
how they draw inferences from them, and may 
invite them to the bodies, would 
make trial of, to the cold of the free air 
weather, {for want of which, we 
not do what we adviſe) than to 
ns at leaſt, unleſs they be ſo 


"4 


ment of wei 
would call 


gument in favour of the Epicurean doctrine, 
about the generation of ice: yet if no ſuch 
change of weight ſhould be found upon the 
freezing or the thawing of the water, or any 
other body, I doubt whether it may, on the 
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beg 


experiment, 
35.) lagenam vitam & magnam fr bs laciei, 
collum verd claudatur figillo Hermetis, id t, per 


1 , 
&c, Thus 2 who in caſe 3 
ena vilrea in the ordinary acception 
—_ would have made us ſome amends for 
this erroneous account, if he had tayght us 
the way, how he could ſeal ſuch a broad veſlel, 
as a glaſs flaggon, hermetically, But what has 
been delivered in the ing ſection, will 
ſufficiently ſhew, what is to be thought of this 
experiment of Helmont. And for further con- 
firmation, we have ſeveral times weighed ice 
frozen, and reduced to water, without find- 
ing any cauſe to doubt, but that Helmont was 
miſtaken. And particu au for agree 
r 
wi i nts of ice, together with it, 
amounti br 
wei hat above five ounces) I whelm- 
ed over the mouth of it another flat bottomed 
glafs, that if any vapours ſhould aſcend, they 
might be condenſed into drops, as in the like 
caſe I had formerly obſerved them to do. And 
this ice being thawed in a warm room, as no 
drops wo 22 . inſide of the 
inverte the other being again put 
co the Err ae, appraed df ext of 
OL. 


* — Hinc gelidam congelatemque q $7 wvierent 
Ariſtor. inquit Tho Bartholinus de Nivis uſu, cap. 12. 


„ ed ice: and if 


TH TIA 
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would 


. * 1 
intimated) I have (ſomeximes 
ſometimes by chanee) by thawing 


m Cloſe 
veſſels ſomewhat haſtily, priduret a cop 


2 copprous 
veſſels 4 which dew, 
Ts of the 
, before the 
be put into the ſalts to weigh the melt. 
is poſſible alſd, that Hemm 
in the tnannet of weighing his 
whatever he mean by it; it bei 
uſual even for learned men, that are not 
in ſtaticks; to miſtake r 
quire, that things be Hilfull/ and nicely wergh- 
ed. How far this excuſe . ; 
late * commentator upon He's meteors, 
who fays, he tried, that water froren is heavier 
than unfrogen; * that author's 

agr 


dew dn the outſide of 


wri I ſhall not conſider : only whercas 


Helmont and he ſeem to agree very little in 
their affirmations, it will be perhaps more dif- 
ficult to accotd them, than to determine, by 
the help of our formerly regiſtered experiments, 
whatgmay be thought of both their relations. 
Yor 1 hall add on this occaſion; that if I had 
e == —aper Ap Nog 
ing water by art ih hermetically ſealed glaſſes, 
ſhould have found it difficult to reduce, what 
is affirmed by Manelphusj, which I then dreamt 
not of, to an accurate ment : for though 
I had imployed a glaſs, (which I have 
not that he of any other has yet made 
uſe of to that purpoſe) yet if I had in that 
veſſel expoſed the water to be frozen the com- 
mon way, it is odds (though itbe not abſolutely 
certain) that the water beginning, as it is wont, 
to congeal at the rop, the expanſion of the 
ſubſequently freezing water would break the 
glaſs, and fo ſpoil the experiment. And for 
the fame reaſon I have ſometimes in vain 
attempted to examine the weight of watet 


Qqqq frozen, 


t non comgelats expertas eſt Jo. Manelphu. Som. in 4 Meteor. 


. 
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les, 
| hits. ! bd if, instead 
255 „ 


; 2 that qe thin 
_ ov) here ta theigphyous:;wellel, and 
the eight and by forne ſuch wr, r * 
miſtake in wei it iwer e Ma- 
the ey rg bm de — Km 
the mote to ppoſe 
a ;fipcere Rt 14.1 only ben of "om 
things I have taken! notice: of. about 
1 bt 
Irhave; ,inſtead of; an 
metalline pottinger, b wh 
ſely have in e 
tbeir ponderauſnes j — dls fit I fr fora: 
cvrate ſcales) there appearcd cauſe to (ſuſpect, 
either that our author; didi not uſe metalline 
vyſſelz, or, Which 1; rather A. that he 
wanted fkill or diligence in weighing. For as 
I find no intimatiom of his having employed 
peeuliar or artificial ſort of veſſels, ſo; if 
he (ſed ſuch, as we have newly been ing 
of, and had welghed them, carefully. cannot 
but. think, that inſtead. of Hndipg the ice hea- 
vier than the Water it was. made; of, he would 
have rather found it lighter, - 
that having once cupoſed all night a potting 
almoſt fall of common water, to an e © 
ſharp air, and; havipg cauſed it the next morn- 
ing do be brought. me; when: the Jaquor was 
thanoughly frozen; I found it toſhæye joſt about 
50 grains;(if I yiſremember not) of its former 
weight. Aud though this event were conſotant 


enough to my. by ee yet for greater cer- 


tainty I repeated the experiments another froſtʒ 
he with this he caption that the pottin - 
ger and water, tegecher with the counterpoiſe, 
werg kept ſuſpended in the ſeales, to be ſure, 
no effuſion of any part of che water in 
carrying. it abroad to the open air ſhould be 
made without being taken · notice of: but the 
B&Xt. morning (ſomewhat late) the veſſel, with 
the, contained water no con appeared 
to have loſt. aboũt 60 grains; and with the 
like ſucceſs the trial was: Teiterated once more, 
and that in Weather 1p ſharp, that I am not 
apt to think, che water expoſed by Manelphus 
began to freeze ſooner than ours. But the 
event was not unexpected; for beſides that 
I, eonſidered, that in theſe kind of expe- 
riments, part of the water, notwithſtanding 
the exceeding coldneſs of the air, muſt in 
ll likelihood fly away before the ſurface! of it 


to be congealed, I judge it not impro- 


baßle, that not only the Huid. part, but even 


that, which was already congealed, might con- 
tinually loſe ſome of itscorpuſcles, and by their 
receſs loſe alſo ſomwehat of its weight. And 
leſt theſe conjectures ſhould ſeem too unlikely, 
it will not be amiſs to add in favour of the firſt 
of them, that having purpoſely provided a 
large pewter box, with a cover to on it, 
and having fill'd ĩt almoſt full of water. (I ſay 
almoſt, becauſe if the veſſel had been 858 full, 
the congealing cold might have burſ it) and 
carefully weighed the aggregate of both (which 
amounted to zv. zii. 7 11. whereof the veſſel 
weighed zii. ors, an * 8.) we expoſed the 
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* all nigin, and tlie next fou 
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For Lremember, 
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n from the top to the bottom, nec 
uhiformly and j ly, but found n0 

in rene betwixt its preſent * its 

rmer- weight. And as for the ſetond con- 

e ptopoſed, though jt.may- ſeem 

ſtrange;: _ it is confirmable by 

periment, that having placed divers 


rein they wert weighed, to 
the free air, on a very froſty night, we found 


the ice to have loſt the next morning 24 grains 


of its weight and the weather o ontinuing ſo 
cold, that it froze hard all day long in the 
made, I gave order to have it kept out of the 
ſun in the lame ſcales, during all that-time, and 
a good part of the fullowing night, and then 
weighing it the ſecond time, found, that the 
whole decrement of weight did. now amount 
to five grains above two drachms, though the 
weight of the ice, without the pottinger were 
but about ſeven ounces: and when we had kept 
about 13 ounces of ice, in a very froſty night, 
; Expaſed to the cold _ it had loſt, as early as 
tbe next morning, 4 deal above two 
— Ming former — br theſe ſtatical 
ervations have pe but too eee 
Neef 
— * 77 1 
Hog EE © 1 T L E. XkI. Bur 
8 . and | obſervations 
concerning. _— N 


Hope i it il ot be ima wo, Ant L have 
"ſuch narrow thoughts of the ſubject I treat 
Cold, as to believe, that I have comprized 
under thoſe few titles, - prefixed to the Sections 
of this hiſtorical treatiſe, all the particulars, 
that I knew to belong to ſo comprehenſive a 
theme; as would readily appear, if I thought 
it convenient to inſert here the ſcheme of arti- 
cles of inquiry, that I drew up to direct my 
ſelf, what inquiries and ents to make. 
But though there were divers of thoſe heads, 
to which I could ſay fo little, that I judged it 
improper to aſſign them diſtinct titles, be- 
cauſe, as to ſome of them, I had not time and 
opportunity to make thoſe trials, which, if 1 
had not wanted thoſe requiſites, might have 
been made, even here in England; and be- 
cauſe alſo, as to more of them, I conceived 
my ſelf unable to produce, in this temperate 
climate, ſo ſtrong and durable a cold, as ſeem'd 
neceſſary to make the trials, that might be re- 
ferred to them, ſucceed fo far, as to atisfy my 
doubts, either affirmatively, or negatively : 

Though I ſay, theſe and ſome other conſide- 
rations' kept me from increaſing the number 
of the titles, among which I have diſtributed 
the experiments and obſervations, that make 
up the foregoing part of this treatiſe, yet 
ſince divers particulars have occurred to me, 
which though they ' ſeem not properly redu- 


cible to the foregoing titles, do- yet belong 
to the ſubject and deſign of this _— [ 
ink 


Nea. 0 rer COLD. A 
 thibk it fit to anne tbem in this place, and 


'withont any other order than that, wherein 
they all happen to occur to me, throw them 
into this one ſection; together with forme looſe 
experiments, and divers relations; that I have 
met with among navigators and authors, that 
have travelled into the northern climates, fotich- 
ing cold, not forbearing to ĩnſert promiſcuouſly 
among them ſome few paralipomena, which, 
if they had ſeaſonably come to my hands, or 
into my mind, might have had à more pro- 
2 place among the foregoing ſections, or 
have compoſed a title by themſelves. Where- 
fore though the obſervations will not be alto- 
gether unacco ted with experiments, yet 
for the reaſons above intimated, much the 
greater part of what is to be delivered under 
this title, will conſiſt of collections out of 
voyages, in which the ſtrange things men- 
tioned being ſuch, as we cannot examine 
our own trials, I can equitably be thought an- 
ſwerable for the truth of nothing but the ci- 
2. I kEMEMBER I tried, at ſeveral times, di- 
vers experiments, to diſcover, whether or no 
congelation would by conſtriction of the pores 
of bodies, or vitiating their texture, or ar- 
reſting the motion of their parts, hinder them 
from Ne thoſe effluvia, that we call o- 
dours; but the regiſter of theſe obſervations, 
being unhappily loſt in one of my late removes, 
I dare add but theſe few, wherein I have no 
cauſe to diſtruſt my memory. — 
3. I pio, in the months of December and 
January, at ſeveral times gather differing ſorts 
of flowers in froſty weather; but in moſt, when 
they were freſhly gathered, and haſtily ſmelt 
to, I could ſcarce perceive any ſenſible ſmell ; 
whether it were, that the cauſes above hinted 
hindered the expiration of the odoriferous 
ſteams, or that the cold had ſome undiſcerned 
influence upon the organ of ſmelling, which 
made the ſenſe more dull, or that the ſame 
cold kept the alimental juice of the flowers 
from riſing in ſuch plenty, and abounding 
ſo much with ſpirituous parts, as was uſual at 
the more friendly ſeaſon of the year: and this 
ſeem'd the more likely to be one reaſon of 
the phanomenon, [becauſe moſt of the flowers 
were flaggy, and as it were, ready to wither ; 
and becauſe alſo a primroſe, that was vigorous 
and freſh in its kind, had an odour, that was 
manifeſtly (and it will eaſily be believed, that 
it was not ſtrongly) ſweet, and genuine. 

4. I Took allo, about an ounce, by gueſs, 
of roſe-water, and putting it into a ſmall phial, 
after I had ſmeltto it, it was expoſed to freeze 
in the open air; and when it began to have 
ice in it, I then ſmelt to it again, but found 
not the me conſiderably, if ſo much as 
manifeſtly abated : and laſtly, having ſuffered 
it to continue in the air, that was then very 
ſharp, *cill it was quite frozen, and diſcovered 
no liquor, when the phial was turned upſide 
down, the ice notwithſtanding was not deſti- 
tute of a graceful and genuine ſcent, though 


* 
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it ſcertied ſomewhat” fuint; but after the ice 
was reduced to Water 1 fragrancy . 
peared confiderable, But on this occafion it 
will not be improper to ſubjoin this caution, 
that care mut be had, in trials of this naturr, 
to make oneꝰs eſtimate betimes; for if à man 
mould ſtay too long about it, there is danger, 
that the warnith of ones breath and face mu. 

relax the pores, or thaw the ſiface of the icę, 
that is held near his noſe, and both free and 
excite the porpiſſeles of ſmel), that are impri- 
"ſoned there, that {0 inſtead "of ice, he ma 


ſmell a liquor.” The reaſonableneſs of which 


-advertiſement may be juſtifisd by an experi- 
ment, that I am about to annex. For being 
pretty well confirmed by the caſual and un- 
willing obſervations of one of my friends, cu- 
Tious in making ſweet water, that even liquors 
more eaſy to be ſpoilt than roſe-water would 
not have their fragrancy deſtroyed, though per- 


haps impaired, nor fo much as their odours 


for the time quite impriſoned and ſuppreſſed 
by congelation; and this appearing congruous 
to what 1 formerly noted of the effluviums, 


@: 


that may, by the decrement of weight, be 


gathered to iſſue from ice itſelf, I thought it 


worth while to try, whether ſtinking liquors | 


would not be more altered by congelation, 
than odorifetous ones. And accordingly hav- 
ing procured ſome rain-water, that had been 
kept in a tub, *rill it ſtunk fo ſtrongly, that I 
could hardly endure it near my noſe, I cauſed 
a pottinger full of it to be expoſed all night to 
a very ſharp air; and examining it the next 
morning, when it was all turned into ice, nei- 
ther I, nor ſome others, to whom it was offered, 
could perceive any ſtink at all in it. And hav- 
ing in another Place, but with as ſtinking wa- 
ter, repeated the experiment, when the pot- 
tinger was the next morning brought to my 
bed*s fide, I found it to ſmell abominably; 
whereupon gueſling, that this difference pro- 
ref from ſome thaw made by the warmth 
of the room in the ſuperficial parts of the ice, 
I found it to be fo indeed, partly by the help 
'of the light, which diſcovered a little liquor 
upon the ice, and partly by expoſing the veſ- 
ſel with that liquor in 1t to the cold air again, 
by whoſe operations an ice was produced, that 
was verfe&tly inodorous : and I remember, 
that one of theſe parcels of ice being thawed 
ſeemed to be leſs ſtinking than before “ it had 
been frozen ; and if I had not been diverted, 


 T ſhould have tried, whether this ice, that did 


not omit odours, would emit, like other ice, ef- 
fluvia, diſcoverable by the ſcales : for whether 
the ice would loſe of its weight, 'which ſeemed 
the more probable, or would not, the event 
may afford a not inconſiderable hint. 

5. Ir is a thing not only remarkable, but 
ſcarce credible, that though the cold has ſuch 
ſtrange and tragical effects at Moſcow, and elſe- 
where in cold countries, as we have formerly 
mentioned, eſpecially a little after the begin- 
ning of the 18th and ſomewhere 1n the 19th 
ſection; yet this happens to the Ruſſians and 

| Livonians 


If ir had not been for the negligence or miſtake of one, that I ordered in my abſence, to freeze and thaw the 
water, divers times one after another, I might have added the ſucceſs of that experiment, which I was ſorry 
tO miſs of, becauſe it might poſſibly have afforded an uſeful hint about a way to correct ſtinking waters, in ſome 


Climates or ſeaſon. 
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cuſtom of the Muſcovites and Livoni- 


. certainly true, he afſured me, that it 


at leaſt as to the Ny Wray 
who Tag Sri in their country 


ied. Ang the ge "Frag $0 me by 
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years ſince to a journey 
. 7 


nfirmed N whole teſtimony 
we ul or ſubjoin, 2 becauſe . cis ſeerns one of 


the eminente 8 leaſt wu inſtances, that 


we have yet met wich of the wer, 
that cuſtom may have, even ble 
of men. © It. isa wonderful 

ſee how far thoſe bodies (heating or 2 
e that are accuſtomed and hardened. to riment, 

che cold) can endure heat, and how when 
© it makes them ready to faint, they go out 
of their ſtoves ſtark, naked, both men and 


v women, and calt themlelves into. cold wa- 
ap tg 


6. 145 e adiy the curioſity 
to N . whether there were any truth in that 
tradition, which is confidently affirmed, (and 

experience by fore» pretended. for it that 
the beams of the moon are cold ; but though 
I were not able to find any ſuch matter, either 
by the united beams of the moon, or by the 
fame beams concentred by ſuch burning-glaſ- 
ſes as I then had ; yet having 22 after 
furniſhed my ſelf with a large and extraordina- 
ry good metalline concave, I reſolved to try, 
whether thoſe beams were not only devoid of 
cold, but alſo ſomewhat warmiſh, ſince they 
are the ſun-beams, though reflected from _ 
moon. And we fee, that his beams, though 
reflected from glaſſes not ſhaped. for burning, 
may yet produce ſome Lade inſenſible degree of 
warmth. But notwithſtand ing my my care to 
make my trials in clear weather, when the 
moon was about the full, and, if I miſremem- 
ber not, with a weather-glaſs, I could not per- 
ceive by any concentration of the lunar beams, 
no not upon „ that her light 
did Lexy any omg PR, cher of cold 
Or neat; but per others, wi very 
glaſſes, may be more ſucceſsful in their Brag 

7. Ox this occaſion I ſhall add, that meet- 
ing the other day in a bockſeller's ſhop with 
the works of the phyſician Santtorius 
(whom I loak upon as an inquiſitive man, con- 
ſidering when and where he lived) a picture 


drew my eyes to take off an iment, where- 
by he thinks to evince the light of the moon 
to be conliderably hot ; whi he ſays, be tried 
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may invite me, when opportuni- 
1 . muſt 
concluſion. 

y. e better, chan 
e ſeems to have bern; and 

| ere perhaps at leaſt as. carefully 
ly made, 2s hi 


| and k& it, cauſe that depreſ- | 
gals of 1 5 he aſcribed to the 
beams. Ys becauſe this is a conjecture, 


L intend, if t. to repeat the 

in 0 ex 
eee 
ee a than I had 
by me, when 1 made my former obſervations. 


Te de XIh TITLE. 
B. the unſucceſsfulneſs of the former at- 


tempts made with an iron inſtrument, 
was 1 eſpecially being at another 
I was unfurniſhed with ſuch hol- 
iron balls, as are mentioned numb. 10. to 
ſubſticute the following experiment. I cauſed 
a {kilful ſmith to take a piſtol- barrel, gueſſed 
to be of about two foot in! 
proportionable bore z and when 
veting in a piece of iron, 


noſe of the barrel a ſcrew, to go as cloſe as 
well he could make it: and then having fil- 
led it to the very top with water, I cauſed the 
ſcrew to be thruſt in (which could not be done 
without the effuſion of ſome of the water) as 
forcibly as the party I imployed was, able to 
do it, that the water, dilated by congelation, 
might not either drive out the ſcrew, or get 
between it and the top of the barrel, And 
having then ſuſſ this barrel in a perpen- | 
dul poſture in the free air, in a very cold 
night, which then unexpectedly happened, and 
me the opportunity of making the trial, 

1. the next morning, chat the intumeſcent 
water had thruſt out a great part of the [crew, 
notwithſtanding, that, to fill up intervals, I had 


oiled it before; and was got out betwixt the 
remaining part of it, and the barrel, as appear- . 
ed by ſome ice, that was got out, and ſtuck 


round about the ſcrew. "Wherefore, the bitter 
cold continuing one day longer, I did che 
next night cauſe the intervals, that might be 
left betwixt the male and female ſcrews, to be 
filled up with melted bees wax, which I pre- 
ſumed would keep the ſcrew from being turned 

by the water: ps: having in other points pro- 


TNT formerly, I found the next ——— 
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were cold 3 
ſince not man in 
his trade, 
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which is the conſiderableſt ci 
night before, the froſt; as I lately noted, 
not able to make the watcr break out at 
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they | 
ar were determined to be ſu, by the reſiſtance 
or compreſſion. which the freezing water found 
upon its endeavouring to expand its ſelf in the 


: 
: 


Appendix to e XVIIth Title. 


oN ſince the wriziag ef the foregoing 
L ſoction, meeting with. a paſlage in Bar- 
thelinus, where he vouches Gab.eus for the expe- 


riment of congealing water (without limiting 
it to any ſeaſon of the year) by putting ſalt- 
Petre into it, and ſhaking. it ſtrongly, I was 
thereby confirmed, that L was not miſtaken, in 
Juppoling, that - Geſſendgs (mentioned in the 
former ſection) did not exclude that 

and viſible nitre out of the number of the grand 
efficients-of congelation. For Cabæus having 
publiſhed his comment upon M iſtotlꝰs meteors 
(whence this iment is taken by Bartho. 
linus) before Ga publiſhed this book, it 
is probable, that he as well as others borrowed 
the experiment from him; and Cabexs, as Bare 
#bolinus quotes him, preſcribes the putting the 
lalt-petre itſelf into water, which being a while 
Put into a briſk motion, will, after ſome agita- 
tion, not only refrigerate that water, but bring 
it — a * and proper congelation. ö 
Vor. II. 


' which ſeemed to me 


removed the thermoſcope into a 


1 

1 105 
writers, that have ſince afcribed ſuch 3 
ſul coldnefs to nitre, and finding in Barrbo- 


linus, that Cabeus's proportion betwixt the 


nitre and the water, Was that of 35 tb 100, 


that is, almoſt as one to three, I thought it very 


well worthwhile to make trial of an experiment, 
little leſs unlikely than 
I Too then a pound of goed ſalt-petre, 


and near three pound of common water (to ob- 


ſervr the more narrowly Cabeus's proportion) 


theſe being put into a large new pipkin, were 


kept conſtantly and nimbly ſtirred about, ſome» 


times by me, ſometimes by one or other of the 


domeſticks relieving one another, when they 
were weary ; but though the mixture was with 
a kind of broad glaſs ſpattle kept in a briſk 
motion, that for the moſt part was after the 
manner of a whirlpool; and ſometimes a more 
confuſed agitation, and though we kept it 
thus ſtirring for almoſt an hour and a half, 
til we faw no likelihood of effecting any 
thing by trying our ſelves any further, yet not 
only we conld not perceive that any atom of 
true ice was produced; whereas, according to 
our authors, we 
and perfect ion of all, or the greateſt 
part of the water, but we did not find, that 
there was ſo much as any freezing of the va- 
pours on the outſide of the veſſel; and for 
this reaſon we thought ſit about the ſame time, 
to try the experiments by another kind of agi- 


tation, and mixing two ounces of falc-petre , 


with about fix of water, in a conveniently ſized 
phial, we did {everal of us ſucceſſively vehe- 


mently ſhake the phial- to and fro, till we 


vere almoſt tired; but neither this way was 
there produced the leaſt ice within the glaſs, 
or the legit congelation of the vapours of the 


ait on the outfide of it; It is true, that 


when ſo great 1 of ſalt · petre be · 
gan to be diſſolved in the pipkin, the water 
had} a ſenſible increaſe of coldnefs, which at- 
terwards ſeemed to diminiſh, when once the 
nitre was. diſſolved;; but not to mention, that 
(if I much miſtake not) we have obſerved the 
water to be refrigerated; when, upon the diſ- 
ſolution of common ſale, multitudes of actually 
cold and ſolid came to: be every way 
diſperſed through it ; this coldneſs produced 
by the nitre was very far ſhort of the degree 
requiſite to congelation: for to ſatisfy myielf. 
that my ſenſe did not miſ inform me, I took 
a good ſealed weather- glaſs of about ten or 
twelve inches long, and -ifamerſing it into the 
cold mixture of nitre and water, I obſerved the 
tinted ſpirit of wine in the ſtem to deſcend 
not inconſiderably ; and when I perceived that 
of cold to have wrought its effect, 1 
phial filled 
wich common water; about which I had cauſed 
to be placed a mixture of beatenãce and ſalt, to 
refrigetate' the contained water, in which the 
ball of the inſtrument being placed, the ſpirit 
of wine haſtily: deſcended twe or three inches 
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might have expected a true 
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at place," at which ir ſtdcd, yen it 


a Gut of the nitrous faldBion "and; 


| for further ſatisfaftion, removing the” thermo- 


e once again into tfiat ſ@lution;” the ſpirit 


of wine in the ſtem was Haftily impelled up, 


as if the bubble had been 


And, once more the weather last being re- 


moved into the formerly mentioned refrigera- 
ted water, the \rined liquor to fall 
down haſtily again; and, Within 4 White, fub- 
ſided almoſtvints the bubble" whereupon, 


avoid injuring the inſtrument, we thought yy 
. upon the whole mat- ſtop 
ter, if the learned Cabæus were not deluded by 


to take it out. So tliat, 


miſtaking ſome eryſtals of nitre (which I have 
obſerved eaſily to ſhoot again in water, that has 
been glutted rr and proper "ice, 

I cannot but wonder at his aſſertion, and muſt 
take the liberty to think my ſelf warranted, by 


80 many harmonious trials, as I have found un- 


to freeze in 


tot of ditches, hence I have had 


men and many 


liſh watermen, but 


favourable to the 


ſuppoſed ſupremeneſs of cold 
in ſalt-petre, to retain my 


fotmer opinion about 


it, till more ſucceſsful nne I. 


me from it. n 
Ir is received mnditioßg, he waet- 
others;' chat the ri vers, if not 
1 alſo, are frozen firſt at the hottom, and 
| to thaw'there!''-Bat though I find this 
—— to be in requeſt, not only among Eng- 
among the French too, 
yet I think it may be very 
ſtioned: for it is evident, — —— 

large veſſels, that the congelations 

begin at the ſurface, where the 1; r is conti- 
guous to the air; and thence, as 
hues to prevail, the ice increaſes; and thickens 
downwards: and therefore we ſee, that frogs 
retire themſelves, in froſty weather, to the bor- 
of them 
taken out, very-briſk and vigorous, from under 
the thick ice that covered the water. And I have 
been inſormed by an obſerving „that, 
at leatt in ſome it is uſual, in winter, 
for ſhoals of fiſhes t6 retire to thoſe — of 
the ſea, if not of rivers alſo, where they are not 
to be found in ſurruner. Beſides, if rivers were fro- 
zen at the bottom we muſt yery frequently ret, 
in the emergent pieces of i ſhapes'of thoſe 
irregular cavities" and protuberandces, that are 
often to be found in the uneven foils, over 


which rivers take their courſe; 8 


cauſways all the winter, keep them from being 


-=_ thoſe emergent pieces of ice ure flat, as 
thoſe/flakes, that are generated of the ſurface 


of the water. Moreover, if even deep riyers 
freeze firſt at the bottom, why ſhould not very 
many ſprings and wells freeze firſt at the bottom 
too? the contrary of which nevertheleſs is ob- 
vious to be obſerved. In confirmation of all 
which, we may malte uſe of what we formerly 
noted, (in the ſection of the Primum Fyigidum) 
about the practice of the maſters of the French 
ſalt-works, Who, by overflowing the banks and 


r which could not be done, 
the waters, they tand under; froze as well at 
the bottom, as at the top. 

Bur, I find, that that, which deceives our 
watermen, is, that they often obſerve flakes of 
ice to aſcend from the bottom of rivers; to the 


put into warm water. 


length quite 


ſen many 


que» ing 


cold con- 


| ei indeed it wren happens; thae * 
2 froſt has continued a while, --4 


- emergent pieces of ite do very much contribute 
tothe freezing over of rivers, For, coming, 
r n. 
—— N 4 | 
banks towards the middle, thoſe flat icy 
eaſily cemented) by-the violence of thecold, 


water, to one 


from the bottom, or looſened from the 

of the river, or carried down the ſtream 
towards them; and theſe being alſo, by the 
ſame cold, cemented to the reſt,” the river is at 
frotem over. And the reaſon, why 
ſo many flakes of ice come from the bottom of 
the river, ſeems to be, that, after the water has 
been frozen all along near the banks; either the 
warmth- of the ſun by day, or ſome of thoſe 
many caſualties, that may perform ſuch a thing, 
does by thawing the ground, or otherwiſe, loo- 
with the 
earth, > any Se. that they adhered. to, from 
the more ſtable parts of the banks; and theſe 
heavy bodies do, by their weight, carry down 
wich: them the ioe they are faſtened to; 
then the water at the bottom of the river be · 
warm, in compariſon of the air, in froſty 
weather, (ſince that even common water is ſo, 
we have manifeſted: 


which: perſuades the waterman, that the flakes 
of ice were generated at the bottom of the ri- 
ver; whereas a large piece of ice web carry up, 
and ſy bodies of that kind, of a great 
bigneſs, in caſe the ice it ſelf be proportionably 
great, ſo that the te of the ice, and hea- 
vy boclics, exceed not the weight of an equal 
bulk of water. On which occaſion I remem- 
ber, that Captain James Hall, in a voyage ex- 
tant in Purcbas, relates, that, upon a large 
piece of ice D e dd gem 
one, which they. judged to be three hundred 
pound weight. 72 of the tradition of the 
watermen we ſhall ſay no more, than that this 
hath been diſcourſed, but upon no gteat infor- 
mation, though the beſt we could procure; ſo 
that, for further ſatisſaction, it were to be de- 
ſired, that, either by ſending down a diver, or 
by. letting down ſome inſtrument fit to feel (if 
I may ſo ſpeak) the bottom of rivers with, and 
to try, whether ice, if it met with any, be looſe 
from, or uniformiy coherent to the ground, 
and alſo bring up parcels of whatever ſtuff it 


meets with there, the matter were, by compe- 


tent experiments, put out of doubt. b 
We took a ſealed weather: glaſs, 1 furniſhed 


with 


bodies 


by experience, where we | 
ner how, much ſooner-ice will be diffalved in i ww; 
water, the — in ait) the diſperſed ice is ing 
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ſpit of. i and: though. not above 
2 | E Though; and, 
| 4 bale ta be made in the cover 
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ofa box, Wl wide cnoufth for the ſmall end of 
- me 0 


be thruſt in at, we, inverted; the 


oy, „Jo that the ball of it reſted ypo 
1 5 nid di 


 evopet of. box, and the pi 


realy downwards. Then 
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I d rds,.. Then we placed about the 
ball a lixtle beaten ice and falt, and obſerved, 


"whether, according to 'our expectation, the 
tinted Tpitar, that Feached to the middle of the 


pe, or Lebe z uts, would be rettacted upo 
Ef ee of the liquor in the ball; up | 


. accordingly the ſpirit did in a very few minutes 


aſcend in that ſhort pipe above an inch higher 


than a mark, whereby we took notice of its for- 


mer ſtation, and would perh 
much more, if the application of the frigorifick 


mixture had been continued; by which, and 


another ſucceeding. experiment to the fame 


| purpoſe, it ſcems that the condenſation! of li- 


quors by cold, is not always affected by their 


proper gravity only, which ordinarily may be 


Tufficient to make the parts fall cloſer togeth | 1 
hut whether in our caſe, the contraction be aſ- 


ſiſted by ſome little tenacity in the liquor, or 


1 


the ſpring of ſome little aerial, or other pi 
rituous and elaſtick particles, from which the 


.inſtrument was not perfectly 'freed, when it 
was ſealed up, or which happened to be 
rated within it afterwards, will be, among 


gene- 
O- 


ther things, more properly inquired into in 


- 


: 


Tux is a famous tradition, that in Mu * 


_ out of 


anather place, where we may have occaſion to 
make uſe of this experiment. & 


covy, and ſome other cold countries, it is uſual 
ds and rivers to take up good num 
bers of ſwallows incloſed in pieces of ice; and 


that the benumbed birds upon the thawingof the 


ice in a warm room, will come to themſelve 
again, and fly about amazedly for a while, but 
not long ſurvive ſo great and ſudden a change. 
I have in another treatiſe already ſaid ſome- 
what about this tradition, and therefore ſhall 
now ſay no more, of it, than theſe two things: 
firſt, that I ſince was affuretl by a perſon of 
honour, that is very curious, and was com- 
manded by a (many ways) great prince to en- 
quire out the truth of it, when he was in ſome 
of thoſe countries, where the thing is ſaid to be 
familiar enough, and that the eminenteſt and 
ſobereſt perſons he could aſk affirmed the thing 
to be true: but, (ſecondly) having lately en- 
quired about this matter of a knowing perſon 
of quality, that was born and bred in Poland, 
he anſwered me, that in the parts, where he 
lived, it was a very general pre ee 
opinion, that ſwallows often hid themſelves all 
e winter under water in ponds and lakes, and 
ſedgy places, and that the fiſhermen, when 
having broken tlie ice, they caſt their nets 
for fiſh, to draw them up benumbed, but not 
dead, ſo that they euickly in ſtoves recover 
their wings, but ſeldom after that prolong their 
lives. But as for their being taken up in ice, 
he told me, he had not heard of it ; though I 
ſee not, why in caſe they commit themſelves to 
w waters, as thoſe of ponds and ſedgy 
places often are, a ſharp laſting froſt may 


ever he himſclf had 
thing he related. 


vers of which 
while after. 
aps have aſcended 
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| not ſometimes. reach them. And therefore that, 
Which left me the greateſt ſcruple about this 


tradition, is, that this gentleman,. notwith- 
ſanding his, curioſity, could not affirm, thac 
had ſeen any example of the 
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er I will take this occaſion. to add, that 


"Raving a mind in froſty weather to try ſome 


anatomical experiments about frogs, one, that I 
imployed breaking in a ditch ſome ice, that was 


very thick, and of which he was to bring me 


a quantity, found in the water, that was un- 
der the ice, good ſtore of frogs (beſides ſome 
toads) which I found to be very lively, and di- 
T kept for certain uſes, a good 


\ To confirm, and to add ſome paralipomena 
unto what I have delivered in the ſecond, and 


in the twentieth titles, about the froſt's getting 
into hard and ſolid bodies, I ſhall here ſubjoin 
ſote 
learne 


rticulars there omitted, which I have 
partly from experiments, and partly 
from perſons worthy of credit, whom J pur- 


poſely conſulted about this matter. 


Axp firſt, as to the freezing of wood, we 


have ſometimes tried it by purpoſely expoſing 
Fan other wood, and partly branches cut off 


rom growing trees, to an intenſe degree of 


cold, by which the wood ſeemed in one night 
.to be for ſome little depth manifeſtly enough 


invaded by the froſt, But a domeſtick of mine 


havipg a little while ſince had occaſion to fell 
an old apple-tree, on a day, that had been pre- 


ceded by a fortnight's bitter froſt, came and 
informed me, that he found, that the froſt had 
evidently pierced into the yery middle of it, 
though it were about a foot in diameter. And 
an experienced artificer, whoſe head and hand 
were much imployed about the building of 
'great men's houſes, told me, that he had often 

en here in England pieces of timber itſelf ma- 
An frozen, and rendered exceeding diffi- 
cult, to be ſawed, the froſt alſo appearing by 
evident ſigns to continue in the ſaw- duſt. And 
therefore it will be the leſs ſtrange, if in Po- 
land the effects of cold upon wood be more 
conſpicuous, For a learned native aſſured me, 
that in his country it was uſual to have wood 
frozen ſo hard, that the hatchets would not cut 
it, but rebound from it ; and that it was very 
uſual to hear in the night a great many loud 
cracks, almoſt like the reports of piſtols of 
the ſhingles or wooden tiles, wherewith in 
many. places they cover their houſes inſtead of 
Nate; and this, (as I purpoſely aſked) when the 
weather was dry, and exceſſively cold. When 
I likewiſe enquired about the thawing of wood, 
he told me, he had ſeveral times ſeen pieces of 
timber, which having been thoroughly frozen 
in the air, did, when brought into rooms, 
made warm by ſtoves, become covered with a 
kind of hoar froſt, and made them look white, 
and that though his bow (which he ſhewed 
me) were very ſtrong and tough, as bein 
made not of wood, but horn, and other cloſe 
materials, it would be ſo changed by the 
froſt, that unleſs ſpecial care were had in the 
thawing of it, it would break 


THrHar 
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"of 


| might be obtained, 1 inquired of a very dexte- 


for others, whether or no he found a necęſſity 
of giving ſprings another temper in very folty 
weather, at other ſcaſons; and he an- 
ſwered me, that in ſuch weather, if he gave 
his ſprings the ſame temper, that he did in mild 
and open air, they would be very apt to break. 
A hitelbrs in very ſharp ſeaſons he uſed to 
take them down lower, as they ſpeak, that 


times ; Which, as it makes it probable, that 
the cold may have a conſiderable operation 
upon bodies, upon -which moſt men would 
not ſuſpect it to have one; ſo that diſcove 

may a hint, that may poſſibly reach 
further than we are yet aware of, touching the 
intereſt,” that cold may have in many of the 
phenomena of nature. Ly | 
I SmovLD here ſubjoin, that in proſecution 
of what is delivered in the XXth ſection about 
the weight of ſolid bodies, that I there wiſhed 
might be expoſed to a congealing air, Idid cauſe 
fome trials of perally v to be N Wn a vel) 
froſty night, eſpecially with bricks ; but ſome- 
pr orc happened to the only ſcales I then 
had fit for ſuch an experiment, made me doubt, 
whether ſome little increaſe of weight, that 
ſeemed to be gained by congelation, were to 
be relied upon, though there did not appear 
any hoar froſt, or other thing outwardly ad - 
| hering, to which the effect could be aſcribed. . 
I is a tradition, which the ſchools and o- 
thers have received with great veneration from 


ſooner freeze than cold; but I do not much 
wonder, that the learned Cabæus, as I find 
dim quoted by Bartholinus, ſhould contradict 
this tradition, though he be himſelf a com- 
mentator upon that book of Ariſtotle, wherein 
it is delivered, For I could never ſatisfy my- 
ſelf, that there is (at leaſt without water, an 

in our climate) any truth in the aſſertion, though 


but it may very well ſuffice to mention a few 
of the plaineſt and eaſieſt trials, with whoſe 
ſucceſs I am well ſatisfied as to the main, as 
the reader alſo will,I doubt not, be ; though not 


ſo immediate an inſpection of theſe, as of the 
reſt of my experiments, I was fain to truſt the 
watchfulneſs of my ſervants (whom I was care- 
ful to ſend out often) to bring me word, how 
long after the firſt freezing of the cold water, 


Wr took then three 
a ſize as we could ; and the one we filled al- 
moſt to the top with cold water, the other 


was moderately cooled again, and the third 
with hot water : theſe three veſſels were expoſed 
together in the ſame place to the freezing air. 


tained the cold liquor, began to freeze at 4 
after ten, 


THAT, which contained the water heated 


and cooled again, began to freeze + paſt ten. 
Vol. II. or te 
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Wo Anv that, which contained the hot WP 
rous artificer, that was ſkilled in making ſprings water, 


is, give them a ſofter temper than at other 


their maſter Ariſtotle, that hot water would 


T have made trial of it more ways than one; 


having, for want of health, been able to have 


it was before the other began to be congealed. _ 
ttingers, as near of 


with water, that had been boiled before, and 


_ In the entry of one of the trials, I find, that 
being all three put out at half an hour after 
eight of the clock, the pottinger, that con- 


182 
4% 
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at half an hour after eleven, and ſomietyhat 
better. So that though all froze within the 
compaſs of two hours, yet the cold water het 
gan this time to freeze an Hour and £ ſooner 
than the hot. 2 5 123 4 701 
ITuxsx pottingers were earthen, but J elſe. 
where ads che trial of othets of metal, and 
there alſo the cold water began to freeze; both 
before that, which had been heated and cooled 


again, and long before the hot. 


bY e time I meaſured out the watet 

poo into pottingers (not having then 

by me any fit ſcales to no. h 10 to be he more 

ſure, that the quantities of water ſhould not be 

conſiderably unequal, and then alſo the cold 

wp froze a conſiderable while before the 
Bur my uſual jealouſy in the making nice 

experiments tempting me to enquire, whe- 

ther the water in ſome of the former trials had 

not been heated in a ſtone bottle, nor a ſkil- 

let, it was confeſſed, that it was ſo, but that the 

bottle uſed to contain nothing but beer, and 

had been waſhed before-hand : and though 1 

did not think, that the bottle could have any 

conſiderable influence on the experiment; yet 

leſt it ſhould be ſuſpeRed, that the ſcalding 

water might have imbibed ſame ſpirituous parts 

remaining yet among the minute dregs of beer 

in the pores of the bottle, for the greater ſe- 

curity I cauſed the water to be heated in 4 

ſkillet ; and becauſe in one of the trials made 

in a village, where we had not choice of pot- 

tingers, the cold water chanced to be put into 

one, that afterwards ſeemed leſs, than that 

wherem the hot was expoſed, I did this very 

day repeat the experiment, by putting the cold 

water into a ſomewhat” larger pottinger, heat- 

ing the other water in a ſkillet, and the event 

of the trial is this 6 -, .. 

| 177 the cold water being put out with the 

reſt, at 3 after 6, began to fa ze ſomewhat 

before 3 after 7. OED TE OSS 

| Ta water heated and cooled again began 

to freeze + after 7. And hayirig theſe frozen 

waters 4 little while by me, I ſent in, for my 

own further ſatisfaction, for the hot water, 

nd Rage it hor to, bes ti e leaſt, frozen at 

half a quarter after eight. So that ſuppe 

it to e half a er of an Ba Ait af- 


before the beginning of .is congelation *, . 
was twice as long ere it began to freeze, as leaf. 


the cold water had been. 
By which we may ſee, how well beſtowed 
their labour hath been, Wat have. puzzled 
themſelyes and others, to giye che reaſon; of a 


phenomenon,” which perhaps with half the 
pains they might have f 2 c to be but chi- 


en: 
I Have. been the more circumſtantial. in 


1 42 0 


periments, are not ſo proper for this. For 
having formerly had the curioſity to take two 


pipes of glaſs made of the ſame cylinder, ot 
they 
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might be of equal bore, and having ſealed - 1n_fuch an experiment, as the matter, ze and 
ä having filled ſhape of the veſſels; the degree of cold in 
n deter of iter Tibor which 
oetimes dipped my finger to judge of 
mem before they were expoſed?) and the place, 
in which they were put both togęther to be 
3 . for further ſatisfaction, we elle- 
where took two pottingers, bought purpoſcl 
for the making 2 experiments, of rhe "a 
fize and ſhape, and in the fame ſhop: one of 
theſe we almoſt filled with cold water out of a 
. Slaſz, wherein we marked, how high that water 
reached, that by filling the ſame glaßs to the 
ſame height With the refrigerated water, we 
might be able to meaſure out the ſame quantity 
into the other *portinger. This done, I ap-. 
pointed one, whoſe care I had no teaſon to 
diſtraſt, to examine the termpers of theſe ſc- 
veral waters, with a more than ordinarily ſen- 
ible weather-glaſs, as a far fafer criterion, than 
the bare touch, to judge of the coldneſs of li- 
than quors. Theſe being reduced to the ſame temper, 
ds were expoſed to a very ſharp ait, and there 
j- watched by the perſon, whom (being not well, 
and unable to ſupport ſuch weather my ſelf) 1 
appointed to attend the experiment, and he, 
according to direction, finding them begin to 
freeze, as it were at the very ſame time, . 
a inger: r, I 
aw t mnings, and but the beginnings of 
congelation, where the upper Nr e 
waters were contiguous to the containing veſ- 
ſels. So that having made this experiment with 
much greater  cxaQtneſs than probably Beri- 
gar dus did, or, for want of ſuch inſtruments 
* , that ſuch water I uſed, could make it, I cannot but ſuſ- 
would have frozen ſooner than cold, which yet Pech, Wppoſing the common waters, he and I 
would not ſolve the common opinion which uſed, to be of the ſame nature, that be was ci- 
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ifies water. ther negligent or oyer-ſcen in affirming, that 
TO OO OF e rd Wd ores watt wall cool ſo much 
-POSTSCR I'PT. ſooner®. And as Iam not convinced by expe- 


| rience, that it will freeze ſooner at all, ſo till he 
Ate have better made out the reaſon. he ſeems to 
give of the phenomenon, I muſt _ queſtion, 

whether he rightly aſcribe after Cabæus (if 1 
much miſremember not) the congelation of 
a Vater to a certain coagulum, diſtinct from the 
cold ſpirits, that plentifully mingle with the 
water, which coagulum it ſeems (for his ſtyle 
is nat wont to be very perſpicuaus) that he 
would have to conſiſt of certain dry corpuſcles, 
no leſs neceſſary, to e water, than 
runnet to curdle milk: and for what this author 
lays I, that he ood have employed boiling or 
ſcalding water, who affirms it to be lefs con- 
gealable than other, that miſtake may be ſuffi- 
ciently diſproved by the ſeveral above recited 
trials, wherein we found water, moderately 
refrigerated, to freeze much later than cold. And 
whereas Berigardus intimates, that the perſon, 
whoſoever he be, that he diſſents from, does 
unikilfully ſuppoſe warm ſalt- water to be the 
"dom Jos leſs diſpoſed to 1 N for being ſalt, our 

cher, to watch them, theevents did very much diſ author is therein alſo miſtaken ; for though it 
favqur the aſſertion of our author, though care be true, what he alledges, that ſalt outwardly 


was had of the circumftances maſt conſiderable applied promotes the congelation of water, 


or 
. opinions, 
2 


9 wy 
: 
- 
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* 


adbibuſt cio qui offerit tam eſt minas gelabilem, præci pu ſalſam, 


. . e r 
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* £1 | en them, 


9 
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d in water, has a contrary 
appear by the familiar obſervation, 

more difficult to be eaggealed 
> that it is not 


her particular 
in reference to 
| | pallage of Hers 
e and my indiſpoſedneſs to ingage in a con- 
troyerly of ſmall moment, did not injoin me to 
defer it till a fitter occaſion. 


— 


Ta confirm the power aſcribed in the fürth 
cold, 


I, as to the long preſervation of 
corruption, it will not be amiſs to 
two remarkable 
affords a i 


2. f. 


d theſe 
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their dogs buried in the ſame manner.” 


* 


had n others, of their ſtrange way 


order ing d 

n, they pluck out the bones, 
up their bowels, and make fat or ail 
DIE) AAP up ; pr fiſh 7 
alr 3 and 7 air is ſuch 
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to add to the fifth and ſixth numbers of the 
ſeyenth title, that, for further confirmation 
of our opinion, that it is not natureꝰs abhorrency 
of a yacuum, but the diſtenſion of the water, 
or wo, _— 41 onſ > _ 
come to by on ſet pu 

ſeveral phials (ſome at one time, 2 at 
another) to the lower parts of their necks 
(molt of which were purpoſely made long) 
with common water, and though they were 


* Volemtes igitur ari 
Ons a ſe diftantis, 
que latere diftantia 30. intermedia cenflituunt, 
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ſelf room, either 


3 
glacie duo magna foramina, latitudine 8. vel 10. pedum centum & quinquaginta vel 200. paſſi- 
, aperiunt, inter que 30. vel 40. minora foramina, latitudine unius pedis & ſemis, ab ur- 
tum per ea, &c. Olai Mag. lib. 20. 
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all left unſtopped, that the external air might 
come in e yet not only one of 
them, that I ſtirred up and down in a mixture 
of beaten ice, ſalt, and water, was haſtily 
broken upon the congelation of the contained 


water, but ſeveral others, that were expoſed 


to be frozen more leiſurely by the cold air 
only, were likewiſe broken to pieces, by the 
expanſion of the freezing water, as appeared 
both by the gaping cracks, and alſo by this, 
that the ice was conſiderably riſen in the necks 
above the water's former ſtations, which had 
been noted by marks before ; and if it had been 
more eaſy for the included water to make it 
by ſtretching the glaſs, or 
(rather) leaving the ſuperficial ice con 
at firſt in the neck, or by hoth thoſe ways to- 
gether, than to break the veſſel, the phial 
would probably have remained intire. 

I Say probably, becauſe I am not ſure, 
that there may not ſometimes intervene, in theſe 
experiments, ſomewhat, that may need further 


obſervation and inquiring. For as it ſeems, 


that what I have been lately ſaying may be con- 
firmed by an unſtopped phial, which was ex- 
poſed at the ſame time to congelation, with 
this ſucceſs, that without breaking the phial 
the water was frozen, and the ice in the neck 
impelled up a good way above the height, at 
which the liquor reſted before it to con- 


geal; ſo, on the other fide, I remember, that I 
have ſometimes had a good ftore of liquor 
frozen in a phial, without breaking the glaſs, 
though a phial were ſtopped : as it the diffe- 


rence, that I have on other occaſions obſerved 
betwixt glaſſes, whereof ſome are very brittle, 
and others more apt to yield, might have an 
influence on ſuch experiments, or that ſome 


peculiar ſoftneſs, or other property of the ice, 


that afforded me my obſervation, or elſe ſome 
other thing nat yet taken notice of, were able 
ta vary their ſucceſs. 


\In confirmation of what is delivered in the 


ſeyenth ſection, about the ſion of water 


| pan 
by freezing, I ſhall add, that having cauſed 
ſome ſtrong 


be abe n 4 not inconſider- 
le bigneſs to with a congealable li- 
quor, excepting the necks, which were filled 
with 4 —_— 2 in a ſomewhat 
lon very ſharp froſt, the contained water 
—_ far expanded by congelation, that it 
not only thruſt up the corks, but the cold hav- 
ing taken away the defluency of the oil, that 
liquor together with the water, that could no 
longer be contained in the cavities of the glaſſes, 
being, as it ſeemed, frozen as faſt as it was 
thruſt out of the neck, there appeared quite 
above the upper part of the bottles, cylinders 
of divers inches in height, conſiſting partly of 
concreted oil, and partly of congealed water, 
having on their tops the corks, that had been 
raiſed by them. 

Ił is a tradition very current among us, that 
when ponds or rivers are frozen over, unleſs 
the ice be ſeaſonably broken in ſeveral places, 
the fiſhes will die for want of air *. _ 1 


having ſpok 


. i Exo dhrke@ wie HiszorY 


fo this e to be more 


general, than, 
before I made icular enqui — it; 1 te 
knew of,. For l Age, it more 
thön dire, without at N . the 


truth it, but rather, as it the general prac- 


tice of | the northern nations to break'i in divers 


Places their frozen ponds and "rivers, were 
ed upon the certainty of it. In the 
twentieth book (which treats of fiſhes) after 


en of the reafons, why the — 
fiſhermen employ ſo much pains and induſtr 

to fiſh under the ice; and having faid amo 

other things, that: the nature of the fiſh _ 
it, he adds this reaſon, that, Niff glacie 


rata reſpiracula ſuſtiperent, quotquot in — ö 
vel flagno ver ſantur, ſubito morerentur. Ano- 


ther paſſage of the ſame author, and taken 
likewiſe out of the ſame (aoth) book you may 
meet with in the margin, though in 

place he ſeems to intimate another, and not an 


abſurd, reaſon of the death of ſiſhes in winter; 


where advertifing the reader, that ponds and 
lakes did generally. begin to freeze in'F O#o- 
zer, he adds, — fiſhes are uſually found 
ſuffocated, when the thaw comes, where veins 
(or ſprings) of living water do not enter: 

. which paſſage he ſeems to make the want of 
ſhifted: water co-operate to the ſuffocation of 
the fiſhes. ' And to the ſame purpoſe I ſhall 
now add, that having enquired 517 a learned na- 
tive, that had lived about Cracovia, (whoſe ter- 

ritory is ſaid to abound much in ponds) whether 
the Polanders alſo uſed the ſame cuſtom; he 
anſwered me, that they did, and that ſome- 
times in larger ponds they were careful to break 
the ice in eight or ten ſeveral places, to make 

ſo many, either vents or air-holes, 3 
ſervation (as they ſnppoſed) of the fiſh. And 
when I inquired of che often · mentioned Ruf- 
hy emperor's whether in Maß 
| - the froſt ki the fiſh i in the ponds, in 

e the ice were not broken to give — air; 
he anſwered, that in ordinary ponds it were 


could not tell, becauſe the fiſhermen uſed to 
break many great holes in the ĩce for the taking 
of the fiſh. For at each of theſe holes they 
thruſt in a net, and all theſe nets are drawn 
up together in: one great breach made in ſome 
convenient place-near the middle of the reſt. 
Ir appears then, that the tradition is general 
ee 3] but whether it be well 
-nough;: I dare not determine, either affirma- 
tively or negatively, till trial have been made 
and ran with more of deſign or of cunoſity, 
2 than I have known hitherto 
done i; men ſeeming to have acquieſced in the 
Aden without examining it, and to have 
been more careful, not to omit what is gene- 
rally believed neceſſury to the preſervation of 
fiſh, than to try, whether they would eſcape 
without. 
kriow, the tradition 
_ 1 not to chin 


prove true, yet to in- 
it certain, till expe- 


| 2 


within a leſs ſpi 
which the 
But it is not worth while to be ſolicitous about 
conjectures of cauſes, till we are ſure of the 


has duly convinced them 'of —— 
8 n ther trea- 
air & to anj- 
als; e a e live; either 
ae — bo he 6+ any more of it, than 
may interſperſed 'in the water 
ſwim in,' has not n 
ſufficiently proved. For What we habe at- 
tempted of that nature, in our pneumatical en. 
gine, whether it be ſutisfactory or not, is not 
yet divulged. And I remember not to have 
hitherto met with any writer, (Except; Olaus 
be conſtrued to intimate ſo much) that af. 
firms u 3 owi obſervation,” that es want- 


fiſhes, that "here we Ed if ay 


them be ſo) by v froſt. 
knows * EE ſome "For 


may | 

tiate and infect the unventilated water, and 
— — it noxious to the fies, that hve in it? 
Hendl if the excrementitious ſteams, that 
tea iſſue — the bodies of fiſhes them - 
ſelves, may, by g penned u the ice, 
contribute, in ſome caſes, to . vlathng of 
the water, at leaſt in reſerente to ſome fort of 
fiſhes. For being deſirous to learn from a per- 
ſon curious of the ways of preſerving and tranſ- 
porting fiſh, whether ſome fiſſies would not 
y languiſh, grow ſick, and fornetimes 
ie out-right, if the water they ſwam in were 


not often ſhiſted, he affured me, that ſome kinds 


of them would: and it has not yet, — 


of, been tried, whether or no, — 2 
ſeldom” freeze th the! bottom, water, 


that remains under the ice (in ilch 3 — 


fiſhes may be now and then intetcepted cepeed) may 


not, even whilſt it continues uncongealed, 
mit a degree of cold, that though not great 


enough to turn water into ice, may yet be 
not to be doubted, but that in great lakes he 


great enough, when it continues very long, to 
deſtroy fiſhes, though not imriiediately, yet 
of time, than that, yo 


ace of the pond continues frozen. 


truth of the 


on; and theſe things 


are propoſed not ſo much to confute the tradi- 
grounded e- 


tion, we have been ſpeaking of, as to bring it 
to a trial, which; having no . to 
make in ponds; I endeavour as well this 
winter as formerly, to obtain what information 


I could from trials made in ſmall veſſels, with 


the few fiſhes: I'was able to procure.” And I 
ſhall ſubjoin moſt of theſe trials,” not becauſe 
I think them very conſiderable, but becauſe 
they are, for aught I know, the only ee 


of the kind, that have yet been made. 
Wherefore, though, for aught 1 


To fatisfy myſelf, whether the ice's deny ying 
acceſs to the air was that, which deſtroy 
fiſhes in frozen pony, I thought vg this ex- 


pedient ; 


im 3 Mag. Tiras, D. ar ſuglactal, pro b Que (Anguilla) /f toraliter cla. conftriie fuerint, ſanul omnes reſpi- 


irachfum ab at re non habentes pariter ate moriunt ur. 


Fræmittendum eſt quod generaliter omnes lacur & . 1 aque in menſe Oftobri incipiznt 


frigort in pleri que | 421 tantam condenſari, ut ubi vene lacs & 


', glaciafque . 


ſtagno vi ventis aque 


non intra, pi pier uſe tempore re- 
ſoluticnis glaciei Fnſpiciantur ; verum ne hc ſuffocatio tam di ſpendioſa 1.5 ar, 6— 12 piſcatermm continue glacier ipſa perfringi- 


tar, ne 6 Olai Magni, lib. 1. 


itulo de tranſitu glaciali 


E 1 becauſe of. he inferiour part 
1 that would not ſuffer i which ſeryrd 
pom .amixture of ie (or now). and; (alt; 
round about the extant _ 
3 this — wp _ 
double advagtage 201K ri 8 ca 
dess in, bread} gellels it is not always ſo 
2 as een think, to dy oo chat che 


by — the I 
ice had 19,21 


bubbly of alt get in al yet the fiſhes 
N 40 play in the ſubjacent 


water. Ihe other rn che 
17 being applied; to the neck, 
ed, or extremely 5 — 


which was, 
ſcemed no cauſe i le 
that in caſe... the, fiſhes, thus debarred 
ſhould not be 
rather. cold, than want of ait, chat them. 
But though not having then been able, 
reaſon ot, a remove, to theſe t 
o the utmoſt, nor to regiſter all 
1 ſhall not ley wh much, weight 
e that the included fiſhes con- 
W enough alive, to. make me ſhrewd- 
E truth of the 17 tradition. 
l time being deſtitute of the con- 
eniency, of ſuch,. glaſſes, I cauſed ſome of the 
— Kind of fiſhes to be put in 
flat 1 SINN OS, with not much 


 circum- 


more Water, 


than ſufficed nerf coyer them; and 
having — the = t; to a very in- 
tenſe degree of cd, I found. che next morn- 


ing, that ſome hure after day, they were 
alive, and ſeemed not to have n much pre- 
jadiced by the culd, or excluſion of air. It is true, 
that there was a very large moveable bubble un- 
der the ice 3 but that ſeemed to have been gene- 
rated by the air, or ſome ſubſtance, 
emitted out of the gills or bodies of the fiſhes 
themſelves: for, — the ſurface of the water 
was exactly frozen over (which does not in 
ſuch, trials Amway ſo often, as one would 
think) I found, by being able to hold the veſ- 
fel quite inverted, without loſing one drop of 
water.. And that this large bubble might poſ- 
ſibly proceed from the fiſhes themſelves, I was 
induced to ſuſpect, hecauſe having at different 
ſeaſons of the year, for divers purpoſes, kept 
ſeveral ſorts of fiſhes, and parti 8. gudgeons, 


Y. 
for many days in glaſs veſſels, to ſatisfy myſelf 


about ſome phenomena, I had a mind to ob- 

ſerve, I have often, by watching them, ſeen 

LA above the ſurface of 

the water, and ſeem to gape in air, 

and. g lt go under vater our of their 
oL 


pea 
and that not without 25 
veral little holes, which arc * miſtaken 


to live in the water, it — 
my killed 


upon it; 


into a broad and 


for their eyes, numerous and conſpicuous bub- 
bles of ait, which. the ſeemed to have taken 
in ** mouths, if got alſo at thoſe holes. 


night z, and — the next 151 I found the 
ice frozen in the veſſel to a great thickneſs, 
and one of. the fiſhes frozen up in it, there re- 
maining.a.little,water unfrozen, the other fiſh 
appearcd. t che ice to move to and fro; 
and the berg boermarda partly thawed, and 
2 t only that fiſh was found 
2 bes n arg 2 
not to be quite when the 
2 eat 3 did, in a few 
„O far recoyer, as to tow after it (if 
I may ſo ſpeak) a good piece, into which his. 
K — yet 8 2 And though one of 
and ſome gudgeons, that had 
ans weakened, by long keeping, were 
Be f. in the baſon to the froſt, 
and fi to lie there, till they were Gonen 
up; yet the ice being broken, in which they 
were incloſed, their bodics were ſtiff 
and crooked, and ſeemed, to be ſtark dead, 
lying in the water with their bellies, u wards, 
et one of them quickly recovered, and the o- 
Ei: long after began to ſhew manifeſt 
of life, though he could not in many 
5 after ſo far recover, as to ſwim with his 
back upwards. It is true, that theſe fiſhes did 
not Ing ſurvive 3 but of that, two or three, 
not improbable reaſons, might be given, if it 
were worth while to name here any other than 
this, that, the ice, they had been frozen up in, 
or the violence, that was offered them by the 
fragments of it, when it was broken, had 
wounded, them, as. was manifeſt enough by 
ſome hyrts, thar red upon their bodies; 
et ſome other 1 were irrecoverably 
E n to death, by being kept incloſed in ice, 
during (if I miſremember not the time) three 
days. And as for other animals, I cauſed a 
couple of frogs to be artificially frozen in a 
. N furniſhed with a conve- 
nient uantity of water : but though they 
ſeemed at firſt incloſed in ice, yet looking 
nearer, I found, that about each of them 
there remained a little turbid liquor unfrozen, 
as if it had been kept ſo by ſome expirations 
from their bodies. Wherefore cauſing either 
the ſame, or two others, (for I do not punctu- 
ally remember that circumſtance) to be care- 


fully frozen; and fora conſiderable while, 1 
tound, 


11 
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1 wbieh moft part 


Purchas, 
lib. 3. 
cap. 5. 
pag. 487. 


wherets that tt i & 
7 Mir with” an Paſſuge 


4 The beer and c . 


= Ex Fr abe r 


Wand, that. notwithſtanding: dhe zee, into 


them heſbre the joe was broken ap- 
ed to be alive, dr the ther, that 
as tyoveleſs zd ff and lying witk the belly 
in a baſom ef water, hereinto 
1 eaſt, did in u very few 'miinates' begin 
to fit about it. -Pſhould have made more 
trials at leaſt, if not ulſd mare HAtisſactdry Ones, 
if F could have had fiſhes, and veſſela and cold- 
weather at eswrand but upom the 
matter, mg co . * have? been 
examining, may: ſomething 

truth im it, 3 8 to be 7 4 — 
inquired into, both in feſerenet to- the truth of 


the matter of fact, /h death of Hot i freue 


and rivers, and in reference ee ie de Cauſe, 


ine T T1 In 
in 
e „ r if it bad been circum- 
er down, might prove 'of 
ee 15 to kbe weight or bodies 
frozen and ne and therefore, though F 
would not build” any on it, yet 1 
not otnit it.” - eee e 
© we hoifted Hut beer and cydei 
„kraft of it, fa it to our 


en z A es ; 
* ics all winter, 


113333. ee 


560 Ra win 
batte, a re e a1 mars = 
uf N may 


t th 
with very ery ſpinruoes and bat ho wie So whence 


it reſiſts co far more than water, 
if even this liquor came once to be nu. 
the ice made of it may be very ble. For 
he ſets down in his] ; that When he came 
to his ſhi he found” 4 butt of wine 
that had 8 
0 e er WIE i Mlb thou 
vere then the month of May. '(pa — 
Wu 1 treated of the great hos 
fome pieces of ice, that were ead 
of taking notice of 'a piece of ie men- 
tioned by Gerat de Veer, to be 52 fathom d 
the paſſage, that was to be tranſeribed, was this 
other, hard by, which contains” Kira wa 
of towers of ice, where the extant 
. — more than half is mil} as as the im- 
1 hn ke ew RE FAR Br 
e) an not. 
Aale e "that was as 
4 are . ki bal ben e 
unte we rowed, and caſting out our lead, 
© we found chat it Ky 20 fathom faft on the 
« hore under the water, and 12 fathom a- 


the water, We rowed to another 
iece of ice, and caſt out our lead, a 
6 ce that it lay 18 fathom deep, faſt on the 
d under the water, and 10 fathom a- 
5 * N 1 Fe 
Har ſnow lying long, 
che ground, does much | ORR 3 e 


ing of it, is a common obſervation of our huſ- 


bandimen. "wu Bartholinus in his treatiſe of 


of the wacr wes reduced; not 


whole ſp 


the u ſeveral puſſages out 
3 4 
the dRtowr'leamed:/Englih 1 


Dr. Naas, who *f the fruit- 
of the il, an Naſty growth of many 
in che empire of en, gives this 


3 Mes — - lat ge N 


Per nn ſemeth/to 


pe nyt park he 


"of che n erlich alkche wn => <= . 
over the whole count y- a & hits 


tobe, and keeping” it warm rom the vi 
5 of: the froſt, im the ſpring- tim (when the 
un wixetly wurm, and 'diffolveth it into 
Water) doch ſo: throughly drench and ſoak 
the ground that tis forewhar'of 2 Night 
und ſandy! mold, and them ſrineth fo hotly 
* again, chat it draweth the herbs and 
n great Wer vatiery, in 
i very, Wert time. 
Mp how mache ſome trials to e whe. 
ther congelution weld deſtroy or eonſidera- 
bly alter che bdours of bodies; fo we had the 
like-curiofity in reference to divers other qu: 
hies, not offlf thböſe, that are reputed mani- 
kel das So dul and taſtes, the Hatter of which 


r. vs fenaihe found to be notably chan 


for the worſe in fleſh /'but alſo th 


"IK chat} ane went vo de culled oceult : and . 


the eln ſort, I had partic 1 a 
m whether the of 
S woo be ana ee x a 
hor; and for prick 
0 to he en peſed thereuntd divets purg- 
ing Bauers Nes of a more benign, and ſome 
of u briſket nutthre, and thar in differing forms, 


a8” of en c.' Bot 
for want of opporti e ee 
e us eee, 
in the t had eongealed, 
Le ee. 
rern ments. Only ſince, in 


ſore of theſe krials Þ had a care to make uſe 


of cathartick by tation, 
7 way of them is it ſelf a thing 

I elſewhere take notice of, as not unworthy to 
be proſecuted; 5 lr add on this occaſion, 
that ferret is ſo noble and important a 


ſubhect, char the ede of cold upon it may 
deſerve a "Ant Tam invited 
to think, that that i — may be very con- 
ſiderable, partly by 'my having obſerved (up- 
on a trial purpolely made) bath that raiſins 
and water, el which I was uſed” to make 
«21mg wines) did not in many days, whilſt 
28 was very froſty, ſo much as mani- 


to fertntent, thou h the water were 
ns; and partly by 25 


havin obſerved, 

beer will Gre as it wer , and be 
150 ept from bei a they call it, rde ü 
er A teadily ſuſpect, 

if Ty weather ſupervene, before it have 
58 ee. its fermentation; inſomuch, that 
nom of whom T hogs Faſterward 
Mas —5 ae e, tliat 
not duly ne would not ſome in 
Bye or fte weeks of very frofty weather, be 
ht to be as ripe” as in one Te ded en 
and friendly weather. But we h ave a nobler 
inſtance 


and ge 


©. 220m He O@LD, 141 HT 
. infance de preſent pepe if thaybetoc, that in daret wine I could. not make any exact 
Dey one's roo — ſeparazion of the fed and the colourleſs parts: 
whom Taanluled abouiaius mantere! Far, ac- bowever, I thought it not amiſs to try, how 
- cording a0 thincxperiances.perion,shacway far in ſome other liquors this way of ſeparating 
te Rap ineninthe mul, a which ſtate, ita the wateriſh, and more-eafily, copgealable part 
eines. niagkes KK dcfired by many] is t take tram the reſt, would or... wauld; not ſucceed. 
den reitet juice of grapes, and having And 1. remember, that a latge glaſs veſſel, 
tue i g betare it hgins to works to let: wherein, ſpaxit of | vinegar was expoſcd to the 
dom the neſtels (Which cunbt 4 he ven care - cold, a canſidetable part was tutned into ice, 
fully. cloſed). 0 the hastom of ſore deep well whole ſwimming argued it to be Jighter chan 
ar nem ot fix. or right weeks, during which the reſt, of the liquor. But though I put ſome 


tine dhe chques: will ha, well fercled (A L of this ice in a glaſs by it ſelf, to examine by 


mag ie ſpeak}. in the; conſtitution, it hes ſo icy weight and tale, when thawed, how much 
bp that, afterwards.it.may.be kept it differed from DINE: £63 of, the 
in almoſt ſame args, and for divers, manths ſpirit, my hopes werg diſappointed by a miſ- 
cantinyea went. and not yet ferrponted, liquor; — was mot [repaired by my ex- 
which me, in imitatien of the French and poling afterwards, a ſmaller quantity of ſpirit 
Lating call in ane words; AM, And how, of vinegar to the nocturnal air; for that proved 


by, che ;help. of cold well applied, ſome other ſo cold, that the whole wWas turned into ice: 


Werte bad ang wont tu work carl, and tobe Wherefore L mult reſerve. for another opportu- 
whereby oon ſpoiled, may be long kept from nity the proſecuting that experiment, as alſo 
working. che gender may perchance learn in the tryigg, whether a {eparation of the ſerous 
angthes-Textiſe;:.te; which ſuch; matters more or the olenginous parts of milk may be effected. 
properiy beolung. ne Bd se HINT, For thqu | once the froſt emed ro have Pro- 
Ir is non, chat the heels dende cold mored a ſeparation of cream, notwithſtanding 
by the. property they, algribe 19 it, of ce that the heat alſo may da it; and though ano- 
Sating Bach heterogeneous and homogeneous ther time there ſeemed, to be another kind of 
things. I thought it nf amiſs to attempt the givullign of parts made by congelation; yet 
waking ſome ſeparatioms im hadies by the force for want of leiſure to profecute ſuch trials, they 
of cold. For if chat hold trus in this climate, proved mot ſatisfactoy, no more than did ſome 
which has been obſerved hy travellers and navi - attempts af the like nature, that I made upon 
S regions, chat men g obtain blood by freezing it. But notwithſtanding 
dom beer and wine a very ſtrong ſpirit, and a theſe diſcouragements, I reſalved to try, what 
phlegm by congelation it ſons prphble, that I could do upon brine. For calling to mind 
in divers; other liquots che. wateriſh part will the relations. mentioned in the XVth title, and 
begin to reer before the more ſpiritunus and elſe where, which ſeem to argue, that in ſome 
faline : andi af, ſo. wei may be aſſiſted to make caſes rhe ics, of the ſea · watet may, being thaw- 
divers ſeparations, as well hy cad, as by haat, ed, yield freſhiwater, and beipg the more in- 
, If I ma; ſa ſpeak, ſome. liguars, chocd, do think it worth trial, by a phyſician, 

as. well. hy ;congelation as by diſtillation... Bux I ſince happened to diſcourſe with about this 
J daubt,, whether. the ordinary froſts of this matter, ho affirmed to me, that ſailing along 
country ean produce a degree of gold great the coaſt of Germany, he had taken out of the 
enaugh to make-ſuch diviligns and ſeparations ſea ice, that being thawed, he found to at- 
in bodies,..as have been obſerved in the mare * good freſh" water; I began to conſider, 
northern climates. For though having pur- whether we might not, by cold, free ſalt· water 
poſely hung aut a glaſs-bortle, with a quart of at ſom ſeaſans of the year from a great deal 
beer in it, in an extraodinarilx. harp, night, of the. phlegm, which it is wont to coſt much 
I found the next morning; that much the great - to free it from by fire, and other means. 
ct part of the beer bring turned into ice, there For à little help towards the diminution of 
jemained ſome what nearer the middle, but the freſh water is looked upon as ſo uſeful an 
nearer. the hottom, an uncongealed liquor, experiment, by many, that boil ſalt out of the 
which to me and others feomed ſtronger than ſalt ſprings, that in ſame countries, that arc 
the beer, and was at leaſt manifeſtly ſtronger thought the ſkilfulleſt in that trade, they make 
chan the thawed ice; Which made but a ſpifit their lalt - water fall upan great bundles of ſmall 
leſs, and, as it were, but a dead drink, yet in bruſh-wood, that being thereby divided, and 
ſome other trials, my ſuoceſs was nat ſo conſi · reduced to a far greate pcie there may, 
derable as ſame. wauld have expected. For in falling through, ſome af the purely aqueous 
having put one part of high rectined ſpirit. of parts exhale away; wherefore, diſſolving one 
wine to about fave or ſix parts, if I miſre · part of common ſalt. in forty - four times its 
member not, of common water, and having weight of common water, that it might be re- 
put them into a round glaſa, and placed that duced, either exactly, or near, to the degree 
in beaten ice and ſalt, though the mixture were of ſaltneſs, that has been by ſeveral writers ob- 
in great, part turned into ice ; yet I could not ſerved in the water of our neighbouring ſcas, 
perceive, that even two liquors ſo {lightly and having likewiſe cauſed another and much 
mingled were any thing accurately fever'd ſtronger brine to be made, by putting into 
from ong angther, although once, to enable the water a far greater, proportion of falt, (for 
my ſelf, the better to judge of it, the ſpirit af ſo there is in many of auf ſalt ſprings) we ex- 
wine I employed was beforehand deeply tincted poſed. theſe ſeveral ſolutions to the congealing 
-with cochinesl4,and-therefore I the leſs wonder, cold of the air in froſty weather, where the laſt 
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DIG | — me e. verſly ont with d fl ite and 8 0 
erridinitig” which ſeemed to be the ſuperſicies of the body, up Which it 

* * would after a while uppeur in the form of an 
as efffoteſeenee, almoſt lier meal : but in others 
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ſo hardetied;'' as to become tractable, 
unſkilful diſſectors; ſo 1 did, on this 
jon, apply 
of animals, Which 


rous,” may, by-congelation, be made very ma- 
nageable by them: and beſides, that in diſ- 
ſecking the hardened brain, it ſometimes ſeemed, 
that the knife did cut through multitudes of 
icy corpuſeles (as when one cuts a frozen apple) 
'the'ſubſtance of the brain ſcemed- alſo to the 

eye 


LS 


= 


L 


F; 


= 
5's 


7 


1 


filled up with them. Ar 
of texture, that there 
betweenthe White” and yolk of a through 
 frozeniegg, und alſo beryixt the cryſtalline a 
the aqueous, and the vitreous humours of 
eye, wherein by congelation the cryſtalline alone 
loſes its tranf] 5 but acquires no 
cuous ice, whi NC 
thardiaphanous ; theſe and ſuch like diſparities, 
I y, may invite one to hope, that ſorne 
thirigs = by congealing of bodies, be diſ- 
covered t their texture, that may afford 
cious anatomiſts im ble hints. 


liver, nor 4 lean piece of fleſh, nor alive fiſh, not 
a living frog, being frozen and put into cold 
water, was obſerved to be upon its thaw! 
caſed with ice, as frozen eggs and apples 
wont to be; becauſe having forgot to make 
the experiment above once, I dare not much 
rely on it. But whereas we have formerly ob- 
ſerved, that congelation does moſt commonly 
ſpoil, or at leaſt impair eggs, and apples, and 
and many other bodies, I think it may 
not be unworthy to be conſidered, how far, 
and in what caſes we may give a mechanical 
account of this phznomenon. For though the 


allowed to thaw them, with Jeſs prejudice, 
than if they were thawed haſtily by the fare, 'or 
fuffered to thaw themſelves in the air; yet 
there have been complaints made, that not- 
withſtanding this expedient ſeveral bodies have 
been much the worſe for having been thorough- 
| ly frozen, now fince I have lately ſhewn, that 
in many ſtable bodies, the alimental juice is by 
congelation turned into ice, and have formerly 
evinced, that water and aquedus liquors are 
expanded by congelation, I ſee not, why we 
may not ſuſpect, that the innumerable icy cor- 
cles, into whictr the alimental juice is turned 
the froſt, | being each of them 

proportionably to their reſpective bigneſſes, 
may not only prejudice the whole, by having 
their own conſtitution impaired, as has been 
formerly obſerved in Alicant, and other vinous 
liquors, but may, upon their fion, cruſh 
in ſome places, and diſtend in others, the more 
ſtable in whoſe cavities they were har- 
z and thereby ſo vitiate their texture, 
as to impair ſome of their qualities, and diſpoſe 
the compoſitum to corruption. How mach 
_ contuſion may prejudice tender bodies, and ac- 
celerate putrefaction, is evident in many fruits, 
eſpecially the more tender ones, which having 
been bruiſed, quickly begin to rot in thoſe 


conceive, thar in congelation there ſeems to 
happen an -almoſt innumerable multitude: of 
little contuſionꝭ, made by the fluid parts har- 
dened and expanded by froſt, of the formerly 
more ſtable every where intercepted be- 
tween them: and though theſe icy corpuſcles 
be bur ſmall, yet the ſides of that ſtable matter, 

that ſeparates them, and which they endea- 
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| ral juice frozen, both ſhing! 


the others are full of ice, 25 


 T Know not, whether it will be thought worth 
while to take notice, that neither an eye, nor a 


immerſion of frozen bodies in cold water be 


3 


parts, that have been injured. And it is a- 
greeable to what has been formerly ſhewn, to 


vour to ſtretch or cruſh, are oftentimes propor- 
Aus we have formerly noted, that, beſides 
chat eggs will be burſt by ja fo alimen- 
CS, 4 
fi 


ſelves may have their texrure” ſpoiled by the 
congelation of the mineral ſap, that is. in ex- 
ceeding minute and inſenſible particles diſ- 
ſperſed through thoſe bodies: and the viola- 
tion of the texture of plants, herbs, and ani- 
mals, by e wege of the aqueous and 
Juicy particles, which, though they be not con. 
gregated, do abound in them, will be the lels 


wondered at, if it be remembered, that our 
former trials manifeſt, that à few ounces, of 
water congealed did' not only burſt glafs and 


pewter veſſels, 'but, even the iron barrel of a 


WInIISsT I was upon theſe trials, I had alſo 
a curioſity to know, whether by freezing ani- 
mals to death, I could diſcover any ſuch change 
in the qualities or ſtructure of their parts, as 
might help us to diſcover, by what means it is, 
that exceſſive colds kill men in northern coun- 
tries, ſince fuch a diſcovery might probabl 
be of good uſe to the people that live in th 
gelid regions : but having taken a young rab- 
bit, as the tendereſt and fitteſt beaſt, I could 
ro SE for ſuch a trial, and having ex- 
ſed him all night to an extraordinarily bitter 
ſt, without finding him otherwiſe milchiefed 
by it, than that one of his legs was ſwelled 
and grown ſtiff, I was more inclined to reſig 
over to others, than to repeat myſelf what 
ſeemed to be an ill-natured experiment, though 
perhaps it may have much leſs of cruelty than 
one would think, ſince ſome of our former ob- 
ſervations have made it probable, that often- 
times the extinction of lik by cold is a more 
indolent kind of death than almoſt any other. 
But in a rabbit purpoſely ſtrangled, and pre- 
ſently ed intire to a bitter cold, we found 
ice produced in ſuch parts, as would have 
made us proſecute the trial, had the want of 
ſuch animals and of leiſure not hindered us. 
It is affirmed by divers eminent writers, 
and thoſe modern ones too, that water impreg- 
nated with the faline pare of the plants, and 
afterwards frozen, will exhibit in the ice, the 
of the ſame plant; and the learned, but 
I fear too credulous, Gaffarel tells us, that this 
is no rarity, being daily ſhewn by one Monſieur 
de la Gave. But to what we have already 
publiſhed in another treatiſe ®, to ſhew that . 9 ,;, 
this experiment, as it is wont to be delivered, Hnſccceſi- 
is either untrue, or very contingent ; we ſhall fine of 
need but to add, that, fince the experiments „, 
there mentioned, we did again lately try, 
what could be done with decoct ions, that were 
richly imbued, and highly tinged with the 
ſpirituous parts of the vegetables ; but this 
ice was by no means ſo figured as the patrons 
of the tradition promiſe : and I remember, 
that having alſo made, for curioſity ſake, a lixi- 
vium With ſixteen parts of water, and but one 
of ſalt of potaſhes, that the mixture might be 
ſure to freeze; and having expoſed the liquor 
in a thin glaſs phial to an exceeding cold air, 
we found the copious ice produced to lie 2 
| u uu e 
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to be done, may 


| may 
2 alſo exhibited, after e I have d elſe. 


ſet down; yet he muſt have 
271 = ir only by the direc 


ren by our author, who 11 
the chief ingredients, and 
e appears indeed 145 
ly enough to have heard of ſuch an experi- 
ment, but without { to have ſufficiently 
known, what he pretends to teach, (at leaſt as 
far as his this t 22 
and the obſcure ſtyle, he is wont to employ in 
the little I have yer read of his book, permits 
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me to judge.) 
Bur to return to the figurations of ice, not- 
withſtanding ſuch unſi trialsabout them, 


- as I have been mentioning, I will not deny it 
fed and favoat- 


1 to be poſſible, that a prepoſſ 
able {| may think bimiſl have diſ- 
in the ice, he looked for 
0f the Un- there. For fince | * writing of the eſſay 
72 long ſince noted, we have found, that ſev 
Ea, bodies, even fea-ſalt,” and alum, to whom 
nature has given their own determinate f 
haves ee concurred with 
it to exhibit an ice , as well as pret- 
tily, figured, (nor Alpe I; ume to determine 
the utmoſt, that a lucky obſerver may ſome- 
n D 
t no other arguments, 
way produced were too various and extrava- 
gant, not to be referred to chance, and not to 
afford inſtances, how much that can perform in 
the exhibiting of ſuch apparitions. 
On which occaſion I ſhall add, that I re- 
member, I once ſhewed at the Royal Society 
a glaſs head, whoſe inſide was lined with a cer- 
tain ſubſtance, that paſſed for ſaline, faſhioned 
into the figures of trees, as curious, (Tana 
Kn e u n. 
e figures, only 
mon oil of om ber- Naber 
in a eer- 


I elſewhere ſhew not to be 
egree of heat; ſo by varying that degree 


tain d 


of heat, I could make the aſcending ſteams 


ſertle in other figures. And I can eaſily produce 
very pretty ſhapes of trees by diſtillation of 
that, which * to the vegetable, but 
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corporei: exarentur 


e that reaſon I 


ing falrand ice 


And ee 


but withal fo unconſtantiy produced, 
F that as it would 
1 to deſeribe them (which 


di ſo they w 

. whnd chem every mand 
K them once. 

| And to intimate that by the by, 


veral trials in a ſhort time, and thereby. pro- 


eſſek, to mg 4 but of very 


tle depth. And if the vellel it ſelf be hy 


co ma 


bly; ſo that Ae . a thote while the ſame li- 


quor, being divers times thawed and frozen 
again, may 22 1 variety of figures. 


ard. by ap . 2 dpig into N nas 


_— | 
„the convex ſurface of 
Las gia or er Cncoth body, that will not 
imbibe water; for thereby the depth of the li 
quor will be exceedingly extenuated, and how 
much ſuch a thinneſs or want of depth, may 


diſpoſe 3 

congealed 22 b 
1 is * delivered in =, 9 —— | 
Olearius, of the way of multiplyi E 


fi by making water thinly Ag it ſelf over 


plate of ice, or ſore other aptly figured, and 
vely ung body: in whereof, I 
add on this occaſion, that I have ſeen a 
poly of ſtairs, * W. though they were 
tudted near to thr imneys, 1 

furniſhed with fire, ES all LEE 
—— 


the water, that was employed 

being thinly ſſ with a 

ly congeal ( * ar paigry ag wo 
when 1t was to be laid on) and cover the 
ſtairs with y films of ice, And I have 
likewiſ: obſerved in a very very ſharp night, thar 
the pin which drape down from the noſe. 
of a pump, was ſo well congealed, as it was 
fiding a 25 that the ice thus arreſted in its 
paſſage (in which it will ea be that 
it ſpreads it ſelf v voy thinly) had raiſed a kind 
of icy pyramid of a copliderable bigneſs and 


ForGoT to mention in due places (and 
therefore think fit to take notice of it here) that 
when I was conſidering of the ways, whereby 
it might be manifeſted to thoſe, that want nice 
ſcales, or diſtruſt their | ſkill to uſe them, 
whence that ice comes, that appears on the 
outſide of frozen eggs put to 14 in cold 
water, I found it ſomewhat difficult to pitch 


upon 


ö 4 —_ 


2 . 


CRIES 


| hindered+ from watching 
meſticks, whom Tordered to look after it, aſ- 
ſired me, that the egg, 


upon ſoch a yas e wo 
e liquor em t m 
affords the matter; Hr oe 
ia tnade: and if 1 2 
5 that were Tpirituous peas i 


that che . 


indderd come out of the frozen | 
the hell did not a caſed joe, 2 
caſe as faſt as the catne to the outſide 


of the egg, it was 'refolyed by the ſpiriruous 


or Abe e e 'wherefore as - Circ 


an expedient; '1-refolved'to mate uſe of oil of 
turpentine, as 2 liquor,” which Thad found un- 
by the gicateſt cold Thad obſerv- 


ein our climate, and which yet (as may ap 


pear by thethird'p of 0 NVlch title) 
| was more indi an common water itſelf, 
wa * an [eloieience! that might be 


bk cee ker 


che Klee pes eln egg into oil of tur- 
= I did not obſerve, that any ice was 

uced on the outfide : neither was the event 

ing, when another time I put two frozen 
eggs together into 2 ſmall * veſſel- full of that 
oil, chough to refrigerate the liquor, the vel- 
A for & while placed upon a mixtute of po 
ſalt and ice, though ale the egg · ſhells at their 


cracks congela dif- 
gaping yon e e grin) OT. 


Frome. I intended to 
anottier time oor portage do e bs 


cauſe that once, when during the trial I was 


it, one of my do- 


that was put to thaw 
in the oil of ne, had there obtained ice 
on the outfide of ir. which 1 ſhould readily 
have believed, upon che ſcore of a like obſer- 
vation, I had made my ſelf, in two eggs that 
were frozen to the bottom of the veſſel, where- 
in they had been put to thaw,' were it not, 
that one or both of them had been, by a miſ- 
take, dipt in water, before they were put into 
the above mentioned oil. 

- Som readers may have to find; a- 


mong the examples recited of the influence of 


2 the air, that ſtrange ſtory, which is 

by the learned Joſepbus Acofta, of the 
N Pariacaca, (which he ſeveral times 
traverſed : ») but befides that I have delivered 
a great'part of it already in another treatiſe, I 
was loth to ſay more, till I had leiſure (which 
I have not now) to diſcuſs the ſcruples, that I 
have not fo much about the mate Bt. as 
about the cauſe, which perhaps may be ſome- 
thing beſides cold. But fince I have mentioned 
this XVHlth ſection, I will here take notice 
of what I then intended, but forgot to ſet down; 
namely, that to the inſtances ledged to ſhew 
the coldneſs of regions not to be always pro- 
portionate to their greater and leſs vicinity to 
the pole, we may add a memorable one afford- 
ed us by a country ſo well known to many of 
us, as New England ; where, though the win- 
ters are ſo — bitter, as we have former- 


ty related out of Nit. r proſpect of that 
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was on the ball of a ſealed weather” 
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places no 
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chat as to there mentioned con- 
cerning winds, and Which I allociate with the 
tefticmony of the, newly named Nr. pod; I 
find, chat the ſeaſon ofthe yeary ng Torn 3 
rcumſtances, ma may "vary . it mo 
would . eaſily have ſuſpected.” Mo Ne hugh 1 
(and has ſometimes wich witneſs) Noe Dc 
* them, 2 months after, and” in other 
weather, occaſion to the former 
part of that 5 I was Tomewhart ſur- 
prized at rhe ſacceſs.” For coming to 3 5 
whi 
though in ĩts kind very tender nge be Proba 
Ker oh to be ich 16, than 8 5 
with a pendulous drop of water (loch as that, 
mentioned in the forecited 0 kin 1 150 | 
thatifT continued to blow an 
briſkly, the highly ce in Pirit Ie wine 


_ (which circumſtance I therefore name, becauſe 


Mbly the nature of that may ſomewhat alter 

c) would fametimes manifeſtiy enough 
babe. And in that ph of the 18th 
tirle, where 1 recited the © experiment” of the 
infrigidating winds, I ſhould” more expreſly 
have wy, notice of” this circumſtance, that 
wt nar fp that it was not the bare wind, 
as fuch, whoſe operation upon the at included 
i the tall of 3 wagkes gu made the liquor 
to aſcend,” we put a upon. the height it 
ſtood at, when we had a pretty while blown 


upon it; and then, ae? removing the bel- 


lows, put ice and ſalt about the i iron pipe of 
By which PR ke air, that was afterwards 
blown through that pipe, was ſo cooled in its 
fo ah as co kk UE liquor very manifeſtly 
dend, even in a weather-glaſs, where I 
employ (as L have elſewhere 5 that 

ue do) ver inſtead of water, or 
= of wine. And: left the vicinity of the 
igorifick mixture ſhould be ſuſpected to have 
cauſed this contraction of the included air, 
we did ſometimes purpoſely intermit the mov- 
ing of the bellows, without removing the wea- 
ther- glaſs; and though, notwithſtanding that 
vicinity, the liquor would begin a little to ſub- 
ret] yet bunt 5 the cold ip PUG, or the cor- 
es e highly refrigerated air, were, by 
the playing of the W approached 
to, or rather brought to touch in warms the 
globular part of the inſtrument, the 1 

would 1 aſcend. 1 ſince we are 
ſpeaking of weather-glafſes, all on this oc- 
caſion Wen, that — circumſtances may 
alſo vary the ſucceſs of another experiment 
(fomewhat of kin to that lately repeated, about 
the pendulous drop) which is briefly metcioned 
not far from the beginning of the firſt prelimi- 
nary diſcourſe. For though the common ther- 
mometers, that are here wont to be ſold in ſhops, 
have uſually the pipe of the bult-head ye! 2 


* Where a wonderfully aa ee cold, a mine Rat kw wy 


preſerve their bodies untainted years together 


- 


£1.10 
io proportion to the ball, and therefore are in 
PH place ſaid to be weather-glaſſcs not hice.z 
and, though, on ſuch inſtruments in certain 
' temperatures of the air (intimated by the word 
ometimes, employed. in that paſſage) the air 
blown out of à pair of bellows againſt ſome 
part of the included air, would not, eſpecially 
at the begun make the air ſenſibly con- 
tract. itle}f, and the liquor aſcend; though at 
the very firſt and ſecond blaſt, the coldnefs 


the touch (which was the thing intended to be 
taught in that paſſage) yet having the curio- 
f aich other bellows, at another ſeaſon of 
the year, to blow long upon the ball of a not 
common, but ice weather-glaſs of my own 
making, furniſhed with a pipe, that was very 
ſlender, I divers times (but not always) found 
the tincted liquor manifeſtly enough to aſcend, 
as if the wind, conſiſting of a more W 
air, did, by containing a greater number of 
cold particles in che ſame room, more affect 
the internal air, than the contact of the calm 
and lax outward air did before; which diſpa- 
rity of events has given me the deſign of mak · 
ing further trials with differing thermoſcopes, 
at other ſeaſons of the year, to ſee if I can 
bring the matter to ſome certainty, by diſcover- 
ing the.cauſe of this contingency, in which I 
afterwards ſuſpe&ed, that ſome light degree of 
warmth or coolneſs in the bellows themſelves, 
which, as being unmanifeſt to the ſenſe, ſcaped 
unheeded, might have an intereſt, When 1 
was about ſome of the former experiments, I 
would willingly have had an opportunity of 
rying, with a good ſealed weather-glaſs, 
what difference there would be, betwixt the 
cold of the nocturnal air in a froſty night, in 
laces, where the air was kept calm, by being 
[eltered from the wind, not by inhabited 
buildings, but by ſome wall, or other body, 
whence any warm effluviums were leaſt to be 
and * 5 cold of the ſame 
air, in places, he C00 winds, efj ially 
noche or eaſterly, did freely and frongly: 


blow, But m 55 ing ons then confining me to 
« Town, Thad conveniency to make any 


ecure obſervations of that nature; and even in 
4 more commodibus place, unleſs it were de- 
termined, 'whether there be corpuſcles properly 
and conſtantly frigorifick, upon whoſe account 
ſome winds, are o much colder than others, 
there may ariſe more ſcruples about this mat- 
rer, than I muſt how ſtay, to diſcuſs. . 
Tanz bg one thing more, that, it may be, 
is not impertinent to mention, before I take 
leave of the XVIIIch title: for in confirmation 
of what is there deliyered, concerning the vi- 
ciſſitudes of theſt troubleſome degrees of cold 
and heat, within the compaſs of the ſame na- 
tural day, complained of by the patriarch 
Jacob, and by Olearius, I ſhall add, that hav- 
ing ſince had o 


matters of à learned phyſician, - lately come 
from the Indies, he aſſured me, that notwith- 
ſtanding the violent heats of the day, he uſual- 
| ly obſerved the nights to be fo very cold, that 
he was poſitive ſome frigorifick ſteams did, 
in the night, aſcend out of the earth, and make 


Vor. 1 


2 


of this artificial wind might be very ſenſible to 


portunity to inquire about ſuch 
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it very expedient, if not neceſſary, for thoſe 
Engliſh, chat live in the warmer parts of Ame- 
rica, to imitate the natives, in keeping fires 


undet their hammocks, or hanging-beds, 


I Trovcar it might be a luciterous expe. 


. riment, in relation to an hypotheſis, that might 


be propoſet about cold, to try, whether, if 
two ſuch liquors were provided, as by being 
mixed together, would ſo far forth loſe their 
fluidity, as to obtain at leaſt the conſiſtency of 
an unguent, this impediment, put to the for- 
mer confuſed and agitation of their 
parts, would uce any ſenſible degree of 
cold ; this I thought fit to try, by immerſing, 
for a competent time, the ball of a tender 
ſealed weather- glaſs into each, of the liquors 
apart, and then into the ſoft mixture, their 
coalition would compoſe. To produce ſuch a 
mixture more ways than one, it was not diffi- 
cult for me, by the help of ſome experiments, 
I had provided to add to my Hiſtory of Flui- 
dity and Firmneſs. But though a ſtrong ſolu- 
tion of minium (or calcined lead) in ſpirit of 
vinegar, or a very ſtrong infuſion of good 
quick-lime in water, will either of them (and 


one of them I did make uſe of, though I have 


forgotten which) coagulate a juſt proportion of 
good ſallad- oil "go name no other made by 
expreſſion) into a conſiſtence as I have 
been ſpeaking of ; yet for want of a ſealed 
thermoſcope, tender enough, I cannot now 
repeat the experiment, and till I do, I dare 
not draw any experiment from it; though, if 
much miſremember not, when I ſhewed it 
an ingenious perſon, neither he nor I could 
perceive, that the liquors, by being deprived 
of their fluidity, had acquired any thing of 
coldneſs diſcoverable by the ſealed weather- 
aſk. * ; 6293 91367 5 , 
E IT is much controverted amòng the curious, 
whether water be capable of compreſſion ; atid 
divers. have of late inclined to the negative, 
pon obſerving a want of cogency in the expe- 


- - riments, that have been brought to evince the 


affirmative. What trials and obſervations we 
long Frey made about this matter, may be met 
with Jin ſome of our other treatiſes, where- 
fore I ſhall now ſubjoin, that having imagined, 
that cold might afford a hopefuller way, -than 
(for aught I know) any man has uſed, of bring- 
ing this controverſy to the deciſion of an ex- 
periment, I made that attempt, that is men- 
tioned jn the XIIth title; in proſecution of 
which, as ſoon as. I could procure ſome, though 
but ſome of the accommodations, which T long 
wanted, I made an experiment, which I ſhall 
ſubjoin, becauſe though it be not fo confide- 
rable, as with better implements I could have 
made it, yet the way I choſe, has (as I partly 
intimated” elſewhere) theſe two advantages; 
that the force employed to compreſs the air, 
is both 'very great, and 'very gradually, and 
ſlowly applied; and that the veſſel will not, 
like thoſe, that have 2 _— made uſe 
of, give any paſſage through its pores to 
. — * Petty compreſſed. " 

W took then a round ball of glaſs, fur- 
niſhed with a moderately long pipe, and hav- 
ing filled it with water, till the liquor reached 
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what ſhould make ſome men deny it, except 


be, that they find all others to confeſs it. 


1 caſes they are wont to 
e their quitting the revelfed © 


For 


inions, uit rience it ſelf. 
2 Me N e to d 

of their ſenſes, than not to 
depart on IN 


AnD to evince, that this is not ſaid gratis, nomena 


r you that there are no leſs 

dec the rg r (ot kave Jed 

both the qo dup bop 

of men, 

rH ance . 

riftafs; au 

— Tek 

ſince 

now 

from the is a ſomewhat * * 

r to acknowledge it, I ſhall 
only on the = ance de- 


Z 
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wiflom and goodneſs of nature, who deſigning 
fe ene. 
0 them wi tes 
e Vis to Farniſh cold and heat Bk 
that ſelf.invi wer, which each of 
them ma Aer it is environed with 
Fot the order of the univerſe re- 
quiring, and heat ſhould reſide in 
bodies, that often happen to be mingled 
with one another, thoſe two noble and neceſ. 


0 ook uten it pol 


is intended or increaſed in its degree; and fo be · 
comes able to reſiſt an adv: 5 ilk wed 
otherwiſe eaſily deſtroy it. 

4. To Mufrare as well as ſupply this argu- 
ment drawn from reafon, we ſhall need but 


to ſubjoin the other afforded us by experience, 


which does almoſt every day give us not only 


in, and fogenerally fi | 


parts of the 


n , but cauſe ra admire the 


is felf-invigorating power, which, 
3777 occaſi exerted, * call Anti 
: and theſe 


gir che more to 


ieſc 2 
he — * = — . fog 


—— bes of 3 and not as 


ſo many 


engines, as u 
racks, ſhe is forced to wi 
ever the tormentors pleaſc 


T thi 
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we 
ſee, that whereas in ſummer the loweſt and 


I was recommend! 


hi regions of the air are made almoſt un- 


rable to us by their heat, the cold ex 


ſi 
from the earth and water by the ſun's ſcorch- 


ing beams retires to the middle region of the 
air, and there defends it ſelf againſt the heat 
of the other two; though in the one, that qua- 
lity be affifted by the indit pe rpendicular re- 
flection of the ſun-beams, ply m INN 
be rendered very conſiderable by the vaſtneſs of 
the region of the air, its vicinity to 
the element of fire. | 

And as the cold maintains itſelf in the mid- 
dle region, by virtue of the intenſeneſs, which 
It acquires upon the account of Antiperiſtaſis; 
ſo the lightning, that flaſhes out of the clouds, 


the is but ©! Ar 


the hot exhalations penned and i 

in, point of heat by the ambient cold, to a 
d that amounts to aſcenſion. 
Bor though theſe be r the 
Med of that Weiher col $z yet we need 
not go ſo far as the tops of mountains to fetch 
proofs of our doctrine, ſince we 1 Gare them 
at the bottom of our wells, For ugh Car- 
neades perhaps will not, yet the earth as well 
as the air dend s owledge the power 
of Antiperiſtaſis. And if the 2 above al- 
ledged did not evince it, our very ſenſes would. 
For as in ſurnmer, when the air about us is ſul- 
try hot, we find, to aut great refreſhment, 
that the air in cellars and vauſts, to which the 
cold then retreats, is eminent for the oppoſite 
uality; ſo in winter, when the outward air 
the very lakes and rivers, where their 
ſurfaces are expoſed to it, the internal air in 
vaults and cellars in winter, which becomes the 
ſanctuary of heat, as in ſummer it was of cold, 
is able not only to keep our bodies from freez- 
but to put them into ſweats. And not 
js, wells and. ſprings, upon the account of 
their reſting in, or coming out of the deepeſt 
earth, continue fluid, whilſt all 


the waters, that are contiguous to the air, " 
7 


—— 1 


— Da- 


4030, what I remembe 


who, giving an account of 


- 


An Examen of ANT IPERISTASIS. 
by the exceſſive cold hardened. into ice ; but Aceland itſelf, ſays, (pag. 36.) That bis men founa 


the water freſhly drawn from ſuch wells feels 
* ar at/leaft;tepid to a mait's thand 
And as if 


not — able to contradict the doctrine of An» 


tiperiſtaſis, without contradicting more than 
one of their gun ſenſes, ſhe has taken care, 
that oftentimes the water, that is freſhly drawn ' 
out of the — ſorts of wells and ſprings, 
ſhould manifeſtly, as I have ſeen it, ſmoke, as 
if it had been but lately taken off the fire. 


And this may be ſaid, without a metaphor, 
demonſtrate 44 oculum the reality of Nas 


there being no other cauſe, to which 


this warmth can be attributed, than the retir- 
ing of the heat from the cold external air. to 


the lower parts of the earth and watet ; ſince. 


both theſe Lr themſelves being natu- 


rally * * 5 of them in the 1. e 
the heat we are mentioning, 
—_ being, likely to, be generated in Ein N 
that, if it were not very it . 
extinguiſhed there, by the cold e of 
br Fits PSs of the AE pes of 
e | 
Ekzurntatus. 7 That Carneades may 
have hut one trouble, to. anſwer the allegations 
to be made in favour of Antiperiſtaſis, L hope 
he will give me leave, (according to my cu- 


ſtom of ſiding with either party, as. occaſion 


invites me) to add to the familiar obſervations 
mentioned by Themiſtius ſome. others, that are 
leſs obvious. For I frankly, conſels to you, 


that when I conſider, what intereſt the un- 
heeded, diſpoſitions, of our own, bodies may 


have in the eſtimates we make of the degrees of 
cold and heat, — other 9 85 I. ſhould = 
lay much weight upon the phænomena, that 
= wont to be,urged as proofs of Antiperiſta- 
iis, if ſome inſtances, . ſomewhat. leſs liable to 


ſuſpicion, ..did not countenance the. doftrine 


they are urged for. I know, that Carneades 
being wont ſo to propoſe his opinion about An- 
tiperiſtaſis, as only to deny, that it is clearly 
made out by the reaſons or experiments, 

are commonly pre to evince it, it were 
ſomewhat improper do urge Him with obſerva- 
tians,, that are 977 Propento urge. and. wont to be 
imployed ; 2 know too, that he is not ſo 
rigid an adverſary, as not to allow me to men- 
tion ſome uncommon relations, that I learned 
ing wa AMR S 7 E — 


ones) er for he! found: it to be hot all the year 


long. And to ma. that 5 obſeryations 
will hold even;in gelid eons, I ſhall repeat 
ag * the voyage 

of that ingenious. navigator; tain James; 
Wing — Charleton Iſland, 
t by his relation, ſeems. to 9 ne gold as 
| oY ©? ; 8 1&1 279; 


poſſibly you may have done; tors if I. 


ther, in that frozen region, He. 


that when I. inquired, "wh 


.i more mortifying _ to Ke t b the toa- 
Aer in the beg: feta; 


nature deſigned men n full ice, "than ER 8 rover Ci in. 
cregſing. And he adds, that which makes more 


to our preſent purpoſe; and proves the other 
Rl the doctrine of . = wood 3 What, 
thei well, outibf töbicb hey Bad water in 
December, . had none in july. And, 
ſtrengthen the obſervation: yet further, 1 wil 
acquaint you with a relation to this purpoſe, 
not unworthy your notice: for, hearing" of an 
ingenious phyſician,” that lived fore” years in 
and about Meſew, I applied myſelf-to him, AF 
ſta 


not, I haye ſeen you together] Mer, whe- 


cellars to be hot in Winter. Abd ane 
that, and ſome other queſtiqgꝭ dle Jie 
ture I put to him, amounte rt to th 


ther their ſpting 
and wells were not all ik Winter, ke 


told me, that he ſaw ſome ſprings, whoſe wa- 
ters froze not at all near the ſpring -heads, but, 
at a good diſtance from thatice, £ began to be 
thinly caſed. over with ice, "He added, chat his 
own well was about [ix fathoths deep, between 
the ſurface of the earth, and that 1 the water, 
and that the water in it , Was, al Mi 
about three or four fathoms dee 
only this well froze nor all 
Ahern gp of his. neighbour,” 
fa to the. e 
did not fre neither, And, 
curiolity about the ſteams af this = 
me, that when, a 8 77 


* * hoy ar 4 "73 RL cle 
ce, that, having I uired, Whe- 
ther, in che winter, g e 198 5 hot in cel. 
e it is wont 40 be be, in chat ſea. 
ſon, in our's? he ahfwered me, that when the 
doors and windows were Hut, to 
der the immediate comm txt the in- 
cluded and external air, wy 4 5 found, if he 
ſtayed long in his cellar, it would not only de- 
fend him from the ſharpneſs of the Ruſſian 
BN, as bitter as that is wont to be in winter, 
FP him warm enoug 5 WEE ady. to 
ough he laid by his So that, if 


55 


we may rely, either upon the teſtimony of our 
ſenſes, we mult peceſlarily admit cellars_to be 


8 


armer in winter, than in ſummer, and con- 
WY allow an Antiperiſtaſis. 
CARNEADES, 9. Though I were not Þ 
haſte, N not think it neceſſary to reply 
; mga king elſe to the firſt part of what was 
by emiftius, than that, what he alledges « 5 
the univerſality of the opinion he maintains, 
may ſerve to recommend that, which he oppo- 
Pu For the vulgar doctrine about Antipe- 
riſtalis being, as he urges, received and taught 
in all the ſchools, the innovators, he declaims 
againſt, muſk; have learned it there, among. the 
other F chat ae is wont 


to 


= 


- 


with in thoſe places; ſo that it 


to 


- _ TT. 


= 


the generality of ſcholars and 
agunft 'which they 


\ 


to conſpi 
a while, che part, 
me take up 
of What I wouldfay for the opini 
pute to me, *in'eaſc I were really of it. 
2 dn hang 5 — — 
Antiperiſtaſis of the ſchools, pany from rea- 
ſon; and from experience; e 

it in que 7 oo 

11 Au firſt, if we look 
of the thing, conſidered abſtractedly from the 
expetiments, that are pretended to evince an 
we cannot but think, it may be 
very rational, I ſay not, to doubt of it, but to 
reject it. For, in the firſt place, according to 
the courſe of nature, one contrary ought to 
deſtroy, not to corroborate, the other. And 
next, it is a maxim among the Peripateticks 
themſelves, - that natutal cauſes always act as 
much as they can. And certainly, in our caſe, 
wherein we treat not of living creatures, I can- 
not but think the axiom phyſically demonſtra- 
tive. For inanimate agents act not by choice, 
but by a neceſſary impulſe ; and, not being en- 
dowed with underſtanding and will, cannot of 
themſelves be able to moderate or to ſuſſ 


their actions. And as for what Themiſtius al- 
ledges," that it was for the preſerva- 
tion of cold and heat, that they ſhould be en- 
dowed with ſuch a power of intending them- 
ſelves, I muſt freely confeſs, that though, in 
living creatures, and eſpecially in the bodies 
of the perfecter ſorts of animals, I do, in divers 
caſes, allow arguments drawn from final cau- 
ſes yet where only-inanimate bodies are con- 
cerned, I do not eaſily ſuffer myſelf to be pre- 
vailed upon, by ſuch arguments. Nor is there 
any danger, that cold and heat, whoſe cauſes 
are ſo 1 in nature, ſhould be loſt out of 
the world, in caſe each parcel of matter, that 
happens to be ſurrounded with bodies, where- 
in a contrary quality is predominant, were not 
endowed with an incomprehenſible faculty of 


ſelf-invigoration. And nature either does not 
Vor. II. 


» poſe: ſince we ſee,” that theſe 
in the world; and yet, de fat7o; the bottles of 


' ried up and down in the ſummer, are 

warmed by the ambient air. Aud in Mc 
and other cold northern countries, men, 
other an 
5 deftroyed by the cold, that ſurrounds them, 


upon the reaſon 


ledged, as a proof of the 


An Dramen of AN TIPERIST A818. 


need the help of this imaginary power, or of- 
tentimes has recourſe unto it to very little pur- 
ines fi 


water, wine, and other liquors; that are car- 


larly 
uſcovy, 
and 


imals, have oftentimes their vital heat 
being thereby actually frozen to death. And 


I ſomewhat wonder, that the followers of Ari- 


flotle ſhould not take notice of that famous ex- 
periment, which he himſelf delivers, where he 


teaches, that hot water will ſooner congeal than 
cold. For, if the matter of fact were true, it 


would ſufficiently manifeſt, that the heat har- 


' bouredin the water is deſtroyed, not invigo- 
only as it was wont to 
eh antagoniſt in this 
ſpirs Wa him, I am content to act, for 
you gentlemen would have 
upem me, and will propoſe to you part 

im- 
e the more conſpicuous ; yet it is acknowledged, 


rated, hy the coldneſs of the air, that ſurrounds 
itz fo that Themiſtius muſt, I fear, on this oc- 
caſion, take ſ⸗ in my obſervation; and, 
to keep Aiſtotle from deſtroying his own opi- 
nion, with his on experiment, had beſt fay, 
as I do, that it is not true. And though it is 
not to be denied, that white ſurrounded with 
black, or black with white, becomes thereby 


that there is no real increaſe, or intenſion, of 
either quality, but only a comparative one, in 
reference to our ſenſes, obtained by this colla- 
tion. Nor does a pumice-ſtone grow more d 
than it was in the fire or earth, by being tranſ- 
ferred into the air or water, and conſequently 
environed with either of thoſe two fluids, 


which Tbemiſtius and his ſchools teach us to be 


moiſt elements; neither will you expect to find 
a piece of dim glaſs become really more tranſ- 
parent, though one ſhould ſet it in a frame of 
ebony, though that wood be ſo opacous as to 
be black. And whereas it is commonly al- 
er, nature has 
9 bodies, of flying their contraries, that 
of water falling upon a table will ga- 
themſelves into little globes, to avoid the 
2 in the table, and keep them 
ſelves from being ſwallowed up by the dry 
wood ; the cauſe pretended has no intereſt in 
the effect, but little drops of water, where the 
gravity is not great enough to ſurmount the 
action of the ambient fluid, if they meet with 


pend ſmall duſt upon a table, they do, as they roll 


along, gather it up, and their ſurfaces being 
id ich it, do not immediately touch the 
board, which elſe they would ſtick to. And 
to ſhew you, that OO figure, which 
the drops of water, other liquors, ſome- 
rimes acquire, proceeds not from their flying 
of drynefs, but either from their being every 
way preſſed, at leaſt almoſt equally, (forin ſome 
caſes alſo they are not exactly round) by ſome 
ambient fluid of a diſagreeing nature, or from 
ſome other cauſe, differing from that the ſchools 
would give; I ſhall deſire you to take notice, 
that the drops of water, that ſwim in oil, ſo 
as to be ſurrounded with it, will likewiſe be 
globular; and yet oil is a true and moiſtening 
liquor, as well as water. And the drops of 

uickfilver, though upon a table they are more 
diſpoſed, than water, to gather themſelves 
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SEE 
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ledged rary 

. . that of thoſe examples, 
ome. are falſe, others doubtful; and , 
e 
c xing othermiſc exp without 1 
r bel of your hypotheſis. But, for brevi- „ tha 
ty's ſake, I ſhall not manage theſe two replies by the ſame ambient air, 
apart, but mention, as occaſion ſhall ſerve, the coldneſs, the event of thi 
experiments, that favour my opinion, among 
my other anſwers to what you have been plea- 
{cd to urge on the behalf of Av iſtalle. 
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large ; and having filled it almoſt with. 
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what; 


of @ pruduttion of ice, fance 
other will do the fame: thing, that 
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they reach, that 
I hope. you will 
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8. 
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ſchoolmen, that commented upon hie) | 15 


17. Taz firft of theſe is the freezing a - But 
to a joint-ſtool, by a mixture of ſnow and falt, need of 
by the fire's ſide ; in which caſe it is | to keep 
that the fire does ſo intend the cold, as to en- moſt part 
able it to congeal the water, thet ſtagnated up- the cauſe 
on the ſurface of the Hool berwixt that and the 5 and fut- 
| bottom of the pot. But how little need there | For the 
of Antiperiſtaſis in this experiment, you may air bei i own na- 


gueſs by this, that I have purpoſely made it ture, ſo that when we feel it hot, it is made 
with good ſucceſs in a place, in which there 
neither was, nor ever probably had been, a fire, 
the room being deſtirure of a chimney. And 


agent; and that agent 
the ſun, who heats the 


trial of mine I could confirm by divers 
other experiments of the like nature, but that 
this one is ſufficient, | 


Penment, which is daliperett by very learned 
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that coldneſs fo 


of the 


ces me, as the uncontrouledneſs of che tradition 


gree conſider the diſtance 
of that element, which they place contiguous 
to the orb of the moon, and how little nearer 
to it the concave part of the upper region is, 
than the convex of the middle, we ma eaſily 
conceive, that in two diſtances, that are both 


ol them ſo immenſe, ſo ſmall a diſparity cannot 


be much (if at all) more le, than the 
greater nearneſs of one ſide of a ſheet of pa- 
per, held at three yards diſtance from an ordi- 
nary fire, in com of the diſtance of the 
other ſide of the paper ; or than the di- 
ſtances of a ſmall wart, and of the neighbour- 
ing parts of the face, when a man comes with- 


in two or three yards of the fire: But it is not 


worth while to proſecute this conſidcration, 
becauſe the argument againſt which it is alledg- 


ed, is built upon the groundleſs ſuppoſition 


of the element of fire, a figment, which many 
| 3 | 


_ parks re. And whatevir-'be 
the true cuſe of the cokineſs in the middle re-. 
gion! of the air, I cannot but admire d find 

confidently aſtribed to Anti- 
Thimiftius'cand his friends the fe 


convin- 


224. I Conuvan then Grſt, 


lower 


z we 


that term WL 
that the proof, 
that isnt to be brought of the greater Hear of 
metf's ſtomachs in wintet, is, that men are wont 
do have then a greater appetite to their meat. 
But though I pay ſo much reſpect to the great 


concoction, that is made in the ſtomachs of 
divers ravenous fiſhes, whoſe ſtomachs and 
blood are yet, as I have purpoſely obſerved, 
ſenfibly cold: but if it ſnould in forne- caſes 
prove true, that there is really in men's bodies 


yet this would not infer an Antiperiſtaſis in the 
| ſenſe, 
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of the yeat, in m hotter, than it id wort to 
be in winter, or in other ſeaſons, our ſeniſłs may 
calily impoſe upon us, and we may be much 
n ee . 
that the ſubterraneal air we then find ſo co, 


is really colder. than it was in wiater, or at che ter 
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the weather- 8 in ne cellar 58 
while, to watch its alterations every night and 


morning, [remember I mer wich, an , andregiſtered 
ations, that confirmed me in my 


more 
opinion, though it is ſo lon that I ha 
fo Pig F _ en "And after 
tri 
did, e derte my opinion, 
bin whe n II a OE 
obſerved beer to freeze in cellars in froſty we. 
cher; to which he anſwered, that in the cold- 
OM if the beer TOs e 


inquire 'of 


e - 
= 0 
4: 
- <6 
PS. 


2& 
7 


1 
1 
=. 


ot 


6 


1 


* 
- - 
9 9 
Y = 
= © = 
- 
: —_ : 
; — * J * — * 
30 = 
: . 


Sayre ble 


ate hotter in winter than in ſummer 


with a learned Polander, I 


had at any time. 
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ſtink gn I hol war 9 dealt 
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luminer, he "anſwered me, that they 


fo Gy to 


the ſenſe, 


\ 35. Bot if ie ſhould happen, (a in ſome 
laces it e jour e 22 
me vaults cellars are 


that ſome 
NL yet L ſee * 
this ſhould reduce us to the ackn t 
of an Anti z for neither could the ef- 
out by that, nor would there be 


any neceſlity 6 


36, Aud firſt I might content my ſelf to 
repeat, n eee, r to ſhew the 
* Wel 0 in to na- 
ture”s, ways of CE Aa I might add, that 
to imagine with ſome late Peripateticks, ( whom 
all their reverence to plots waageny not ſo far 
blinded, as not to let them ſee the unreaſona- 
bleneſs of his conceit) that in winter the warmth 
of the ambient air retreats into cellars and 
vaults to ſhun its contrary, is to make meer 
actidents, or at beſt inanimate agents, act with 
knowledge and deſign. But J will rather re- 


reſents that, though Antiperiſtaſis were in- 
telligible, it were improper to alledge it in our 
caſe, For to invigorate the warmth of the air 
by the cold, the air muſt, according to them, 
be environed with other cold bodies, and the 
heat muſt retire it ſelf as far as it can from 


And accordingly it is obſerved, that 
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ſtaſis. rods fire oh 
tected from the grea 


thoſe 
teſt part of ps adyenriti- 


ou coldnefs, That Rags Bf the gutward air, ſo nature of the ff 


the ſubterrancal air has a poſitive cauſe of heat 
1 Tok neg not in ſummer. . For, 


un Eramen N ANrirgs 181 A818. 
F in the iſlands of Maldivia, by Pyrard(a French 


author, that was ſhi 


pwrecked, and lived lon 
in thoſe S 


rts) muſt be referred to the peculiar 


ſprings, or ſome other hidden 
cn ſince, if the water of them were but or- 


dinary, and the phenomena were the effects 


as 1 PEO in ſummer the ' of Haie it might be expected, 
of che dilated - and by that the like ſhould KOs — 9. 

heat, the d alations,” that were wont at leaſt in very many, which, that it does not, 
to be mi with moiſt vapours in the howels common tence ſhews us. And I would 
of the , are called gut and exhaled away. ſay, that this might be the caſe of the ſpring, 
For as in the winter, the Turface of the (earth you mention out of Ca = ames's voyage, 
wing dened by froſt, or che pores of it 8 8 15 hat he does not 

r e el. che 


hot pe by. our 
French, PINES Grant 2 which I could 


whe * pr 

0 t ede out of the cold He 
very. ſenſible. "And the rather, 

will ns Dy 


get out... And to ſhew you, that this laſt cir- 
curaltance is not imperd 


by the coldneß of the ſeaſon, are e voyage, akin che kane 
careful, to ſtop up the month of December, he expreſly ſays, that 


24 external air ma os Waoe in, 1 — then — 15 ; fo, (pag. 58.) 
they do, r gnlefly, vents, that dig as they could, they could come by no 
2255 the ſubterrancous . Fx Ima might, water. And he complains, on that occaſion, of 


the unwholeſomeneſs of melted ſnow- water. It is 


nently taken notice of, true, that he ſoon after mentions a ſpring, that 


I ſhall tell you, that a very grave author av. he found under a hill's ſide, which did not ſo 


— to mention cellars, relates it, as 4 
ice in diyers houſes of a town, where he 
been, to keep vents in their deep cellars, 
which in the ſummer were from time to time 

ned, pity to 12751 the places ſweet and 
9 7 to let out the warm ex- 
N thai omg. rl elſe hinder their liquors 
from keeping ſo freſh, and well. And theſe 


ſteams were T tro have been ſeveral times u 


taken notice of, to aſcend” viſibly into the free 

air like a ſmoke 3 which ſeveral | mena, 

and particularly what I formerly related of the 

hor'fumes, or RY aſcended out of Frcs 
ove in the Hun mine, may 

1 thinking incredible.” 

40. AND 7 by what ! have hitherto diſ- 
courſed, I have made way for the ſolution of a 
e that is wont to be much 

favout of Antiperiſtaſis; namely, the ſmoak- 
weather 


ing of water, that is drawn 1 in 
o of deep wells and ſprings.” 
141 5 firſt, 1 
Fas i yenough, that ſome | ties 
examples, as the e ſpring near 

the temple of Pip: ter Ammon, Which Lucretius 
. obſerved to have been ex- 
ceeding cold in the day-time, and as hot at 
night: for, not now to examine, whether this 
be not fabulous, or might not be aſcribed 

to ſome trick of the idolatrous prieſts, 
that had a mind to impoſe upon Alexander, 


a8 well as others, and als an admiration 

ro the place; T confider;: that this,' and other 

5 1 7 as are the ED 
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in edits fo 
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EE pen that it is 


freeze, (pag- 59.) but that he could break the 
ice and come to it; but by his very ſending far 
from his houſe to the ſpring, it appears to have 
been a eine of d and therefore a proof, of 
the uſel of his well in December ; as his 
affirmation, that it continued all the year ſo, 
as to be ſerviceable, when the ice was broken, 
14 that the Antiperiſtaſis did not freeze it 
in ſummer, having cleared myſelf of 

fc 4 9 of this 1 
very illuſtrious, if there had 

wh ary 454 - nate eng I ſhall not ſcruple 
to add, that the late publiſher of the Latin 
deſcription of Denmark and Norway informs 
us, that in or near that little Daniſh iſland 


Hueeng, wherein the famous Hebo built his 
Urani-Burgum, there is one ſpring among ma- 


urged ny ordinary ones, that even in the coldeſt win- 


ter is never frozen; which, fubjoins my author, 
does in theſe regions exceeding rarely happen 
to be found. Olaus Magnus * alſo relates, that 
in another part of the King. bf Denmark's do- 
minions, namely near idrofia, one of the 
chief cities of Norway, there is a lake, that 
even in that northern region never freezes. 
And the learned Foſephus' Acofta mentions t, 
that among a very great number of hot ſprin 
to be met with in Pera, At the baths, which 
they call the baths of Ingua, there is a courſe of 
water, which comes forth all hot and boiling ; and 
Joining unto it there is another, whoſe water 
is as cold as ice. He adds, That the Ingua (or 
the Peruvian emperor) was accuſtomed to tem- 
jo the one ' with the other,” and that it is a on- 
gone derful 
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.and..grven, ſoon after it happened, 
chick of thoſe eye-witneſſes Ti: parti- 
ee near kinſman of 
verſed in maritime affairs] that com- 
land- forces in thoſe parts, as a 

no leſs known memarable. 
. And. on occaſion of What I was ſaying, 
the eruption of hot ſteams, in ſeveral 
xs: of the earth, I now call to mind ſome- 
ing, that. I have met with ina very ſmall, bur. 
ous diflcrtation, De pron * * 
* Whole anonymous author I gather, from 
in the tract itſelf, to have been 
an, governour of Sara, and ſome 
places in Hungary, and to have written 
8 „ and to that inquuſitive 
Gern ig Liber, famous for 
the account he gave the world of the embaſſy; 
whezeon, he was ſent by the German to the 
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Ruſſian emperor; This anonymous, but noble 


writer, tells us then, that in that part of Hun- 


gan, which he calls * Camitatus Zolienfis, there 


18,4 gaping, piece of ground, which does emit 
ſuch mortal expirations, that they ſuffocate, 
got only cats and dogs, ly held at the 
of long poles over the cleft, but kill even 


that attempt to fly over it. And in o- 


ther places of the ſame tract, I have met with 


many other relations, which if I had time to 
make a particular mention of, would much 
countenance what 1 have been lately ſaying : 
but though I pretermit ſeveral other inſtances, 
I cannot but take eſpecial notice of one, which 


(together with what I lately mentioned to have 


happened near Duxcannen) may make it pro- 
bable, that not only under the ſurface of the 


dry ground,” but in that of the terreſtrial 
globe, that is covered with water, there may 


ariſe ſteams, (and conſequently exhalations) 
actually, and that rably hot, For in 


one I place he takes notice, that, not far from 
the 15 ity of Buda, there is a hot 


nina, nam qua in em & Danubii rips aditas eſt, fubfrigida prinum, mox tepida, & quo in eum penetraris 
magis calet. In receſſi vero imteriore tam eff callila, ut ferri non poſſi. 
A Danubio at 


Eft etiam ir cal Band dubie aquæ jus 
, qud 2 eli hujus fontis lambit, & cum 


2 . | | p 
vel modice excreſeit, totum i mundart, neque tamen ita reſtinguit, quin caleat, © Quin intra ipfam ripam, qua Danubio perenns; 
cue ſas oft calide ebulliunt, abi qui altius mergi volunt lavare conſur verunr. Pag. 57. 
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with one's feet. To this I ſhall add, that hav- 
North of England 
bs. leſs 
aer) 


n ſome regatds more 


nious gen 
this place, and found'it true, that a lighted can- 


Ale, orſome ſack iftual burning body being held, 


where this exhalation iſſued dut of the earth, 
would kindle it, and make it flame 
for a good while; and (if I miſremember not) 
as long as one pleaſed, And as this place was 
but a few years 'fince taken notice of, ſo there 
may be probably very many others,” yet 'undif 
covered, that rl Ay oem the air with ſtore 
of mineral extialations, proper to generate fu 
mereots and winds. I remember, that havi 
lately afked an inquiſitive gentleman,” that is 
at ſearcher after mines, whether he did not 
he is moſt converſant he told me, chat it is 
very uſual in ſome of them, to ſee certain great 
fires moving in the air, Which in thoſe places, 
diggers, becauſe of ſote reſemblance (real or 


im nge are wont to call 'dragons. [And i 
the Ruſſian 


emperor's phyſician, you were 
had, not long ago, obſerved In winter a river 
in Muſcoty, where, though the reſt of the ſur- 
face was frozen, there Was a part of it near u 
mile long, that remained uncevered. with ice, 


there by thoſe ſubterraneous exhalations, ſince 


he ſays he ſaw them aſcend up all the way like 


the bo; 8 an — = in A mat - 
ter of fact delivered by Magnus true, 
e ene 


concerning the ſtrange thaws, that 

* 1 in the great lake 
Veter, thoſe wond phenomena may not 
improbably be aſcribed to the aſcent" of great 
_ of - hot roger 3 which ſud- 
places Ted pcs the hideous noiſes, 
the hafty thaw, chat he ſpeaks of. And this 
ſuſpicion may be countenanced partly by this 
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ton in Oſtreget hum, que talis oft nature, 
7 incipit ebullire 


dey brate. Lid. primo, pag. 23. 
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at one end of it a very 
in broad and thick piece of iron (ſhaped almoſt 
like a ſpattule) that the quantity of the matter 

might, upon the ignition of the iron, make the 
very conſiderable: then having cauſed this 
3} thick end to be made red - hot in the fire, and 
having ſuddenly quenched it in cold water, I 
could not re, that the other end of the 
which it was wont to be held, did at all 

| grow ly hot; as a favourer of Antiperiſtaſis 
would have expected it ſhould do to a very 
an uming, that the innume- 
table particles off heat, that ſwarmed in the 
body of the red-hot part of the iron, 
to fly the cold of the water, retire in 
 throngs towards the other extreme of the iron, 


pro<nifet warmch food 


perceiving an increaſe of heat, in caſe any were 
produced in the handle of the iron, I cauſed 
ly it the next time the trial was made, to be kept 
in cold water; and yet even then, the immer- 
ſion of the broad and candent end into the 
cold water ht as little of ſenſible heat to 
the other end, that I held in my hand, as it 
r- had done the time before; and having cauſed 
the experiment to be tried by another, the ac- 
count I received was, that it ſucceeded with 
him, as it had done with me. £1 
54. Bur this is not the main thing, gentle- 
men, that I intend to acquaint you with, there 
being an expedient, that I purpoſely deviſed to 
make one iment, more conſiderable a- 
gainſt Antiperiſtaſis, than are the ſeveral miſ- 
taken obſervations of the Peripateticks to e- 
ſtabliſh it. | 
55. I Toox then a good ſealed weather- 
glaſs, twelve or fourteen inches long, furniſhed 
with good ſpirit of wine, and having pro- 
vied an open-mouthed glaſs of a convenient 
ſhape and lize, and filled it but to a due height 
(that it might not afterwards run over) with 
| 1 r the matter, that the 
ermoſcope being ſupported 
the cork, into which by a - mag -/ 
it was inſerted, when the glaſs was ſtopped by 
the cork, the whole ball of the thermometer 


4 


| ER 
urge againſt . thoſe, . wh 


to be aſhamed of the dot 


from the ſurrounding cold of the ambient air ; 


but inſtead of retiring to the innermoſt parts 
of the water (thoſe being remoteſt from that) 
it needleſly flies abroad, with the vapours it ex- 
cites, and does, as it were, of its own accord 
caſt it ſelf into the arms of the enemies it ſhoyld 
ſhun. And indeed what I juſt now mentioned 
to you, as related to me by Dr. Sam. Collins, 
the great duke of  Muſcovy's phyſician, does 
ſufficiently manifeſt, that the cauſe, why the 
corpuſcles, that keep cellars warm, abide be- 
neath the ſurface of the earth in winter, is not 
that fly the cold as their enemy, 
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1 Ki FRA 
even of Ruſſia in the very midſt of winter. 

53. Bur I ſhall preſs this no further, but 
rather add, that the doctrine of Antiperiſtaſis 
is as little beholden to the following experi- 
ment, which I fomerimes tried, in order to 
on ; ſome abetters of Themiſtius. I 

oL. II. 


was immerſed in the water, that filled the 
wide-mouthed glaſs, and did no where touch 
either the bottom or the ſides of the glaſs, fo 
that the ball or bubble was every way ſurroun- 
ded with water. The inſtrument being thus 

repared, we obſerved at what ſtation the am- 

tent cold water had made the tincted ſpirit. 
reſt in the ſtem of the thermoſcope z and then 


having provided a fit rtion of warm 
— a — bf Maped veſſel, I re- 
moved the inſtrument into it, and placed it 
ſo, as that the external warm water reached to 
a convenient height on the outſide of * 
mouthed but though I carefully , 
whether the heat of the external water would 
increaſe or. ſtrike inwards the cold of that 
water, which did immediately incompaſs the 
ball of the wearher-glaſs ; yet 1 no 
ſuch matter, the tincted ſpirit in the ſtem 
ing its ſtation (without ſinking beneath it) 
ell the heat, after a while, having by de- 
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* which ſeems undeniably to infer, 
whatever be the reaſon. of* it, . heat in 


. places is indeed A 195228 
And another recent fchoo! 9 
Who, as-1 am told, is of the ſarne order 
though the learned man publiſhed his. litil 
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8 though by reaſon of theit being ſenoed 
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. ale, « 3 e Frau vici- 
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watd air is liable 20 in — Br 
year, that in winter, tho h they be warm in 
riſpect bi the colder Air vet they. are 
null (at leuſt ſome of them) ent hace 
tried, colder in very cold weather, and ieſa cold 
i warm weather. And in this opinion I am 
confirmed by tyro z the one, thiat having 
inquired: of the Polonian nobleman 
mentidaed by Corneades, whether he had ob- 
fervetd in his in ſharp winters ſmall 
tbeor would frter s in cellars, chat were not very 
dvep, but would continue fluid in thoſe that 
weru, he aſſuretl me lie had talcen notice of it: 
The other thing is the confeſſion of the anony- 
mous Jeſuit lately mentioned, /who acknow- 
ledges, that he found but little difference be- 
tween the t ture of the Water in the well 


it were a conſiderably deep ones and ad 
while after, that at Florence, where the b. 
terranęal vaults ate ſhallower, the air is ob- 
vel to be colder in winter Bay | . — 

though at Nome, in their d 
<ontrary has been found. 80 288 Fay 
*molt ſort of ſubtecrarical cavities 1 * for 
aught appears, perpetually hot, and the upper 
or ſhallower ſort of them being colder, not 
hotter in cold weather. than 1t is in warm, it 
is about the temperature 'of the middle ſorts 
of them, ſuch as are the deeper and better 
cellars, that the queſtion remains to be deter- 
mined. And thus much of my firſt conſide- 
ration, 

Tux next thing I ſhall offer to be conſidered 
is this; that it is not ſo eaſy a matter, as even 


of the upon 


cauſe the atmo} 


obſerved the quickſilver, both in a 
He examined In farmer and in winter, 4 nc 


water in ſuch inſtruments. 
chat a jealous man might ſuſpect. 


cially if che cellars. or wells; arhere the "ble 
vations are to be niade, be very deep. 


, the graviey. of that thick ard vapid * 


air, and the greater preflure, which the 
air may there haye, by reaſon of its preſſing, 
according to an atmoſpherical pillar lengthened 
by the depth of the cellar or well, may; in 
very deep cavities, as well alter the height of 
the water in common weather: glaſſes, as heat 
and cold do, and ſo make it uncertain, when 
the mutation is to be aſcribed to the one, and 
when to the other ;. or at leaſt very difficult to 


bh alter 
a cauſe. (at leaſt that I could hitherto 
diſcover ;) ſo that the erroneous eſtimate, that 
may be hereby ſuggeſt 


ed of the temperature 
poſſibly be avoided, with- 
of a ſealed weather-glaſs, where 
liquot is ſubject to be wrought 
by-the heat and cold, not preſſure of the 
air. So that to apply this to Zucchius his expe- 
riment, unleſs he had been aware of this, and 
unleſs l knew, that he had divers times made 
his . with the 5 of ure 
wea it be he 
might — | find Cer ks com- 
mon weather-glais (for ſuch a one it appears 
he uſed, 2 no other) to be 
higher, when he looked on it in ſummer, 
than when he looked on it in winter, not be- 
'cxaſe really the ſubterraneal air was colder in 
the former ſeaſon, than in the latter, but be- 
here chanced then to be hea- 
vier. For Buren remember, in how few hours 
I have ſometimes, and that not long ſince, 
good baro- 
meter, and even in an unſealed weather - glaſs 
a. furniſhed with quickſilyer, to riſe almoſt an inch 
ndicularly, without any manifeſt cauſe pro- 
ing from cold; I cannot think it impoſſible, 
that in long weather-glaſſes furniſhed only with 
water, or ſome ſuch liquor, the undiſcerned al- 


of the air, can ſcarce 
out the hel 
the includ 
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terations of the armoſphere”s preſſure, may pro- 37/5 


duce very notable ones in 


ond preli- 
e height of the 24. 


But this is not all, ie, tha: 
For Zuccbius e Tf 


nies the 


having, for aught appears, made his obſerva- i of 
tions but in one place, we are not ſure, but that ci 


may be one of thoſe, whereof there may be 

many, on which ſubterraneal exhalations have 

a peculiar, and not languid influence; as Car- 

— 9 has towards the cloſe of his diſcourſe 

made probable, out of the relations of Olaus 

Magnus, and Martinius, touching the 4 
an 
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iry, remains yet 
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this learned, as well as reſolute 
ing, by the mathematical part 
i ia, to be an accurate 


feting iucceſs ; and therefore, tl 
quiſitive perſon do admit, in his 
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dy, And ran cl 
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a Part, 

og the vereera's of che neck 
one of theſe 
conadded, that thts dag 


Haben 
of cold, muſt find by what motion or motions 


— whowould know che cauſe 


the exterior parts of any body endeavour to re- 
tircinwards, that ſeems but an inconſiderable di- 
rection. eee are made by 
in bodies, there is. produced an endea- 
e eee 
| though no but ſometimes 
nerated. And I hope Mr. Hobbet will 
not chat in this caſe thepartsdo not retire, 
but arethruſt inwards, fince, according to him, 
„ but by a body con- 
and moved. But what I have hitherto 


natice of, being chiefly to ſhew, 
that the nation of cold in 8 
vious a thing to be rightly pitched 


wer (inks andthe therefore * 448 
: hopes © 


ö * Quotet WENT 
1 Dr. s. by (now the worthy bi 


- with the ſame breath, is 


they did —.—.— 


becauſo that without the ſu 


I could (by together the conjectures 
both: of two | ces Joy 


w e eater gi 
+ through a pipe 
long) that was choſen lender,” to be ſure, that 


my breath ſhould 


i'2 Doane thuching COLD. 


- wonder, aha u hath not been accuratcl and 


I re I ſhall not 


ed by 


| 3 — remains. 9 — the cauſe 


he aſſigns, w 


why a man can blow hot or cold 
very queſtionable ; 

y, becauſe-he cppoſs in part of the breath 
a ſimple motion, as he calls it, of the 
ſmall particles of the ſame breath, as he will 
not eaſily prove, and as f eminent aſtronomers 
and mathematicians have rejected; and partly; 


ſpected ſuppoſition, 


writers, and what I have elſe · 
—— of my own) give a more probable 
of the phenomenon, if I not 
b fome frope about the matter of fact itſelf: 

cauſe I add, becauſe, though I am 


not ſure,” that further trials may not ſattsfy me, 
that the wind or breath, that is blown Gut at 
the middle of the compreſſed lips, has in it 
' ſach a real 'coldnefs, as men have generally 
„ aſcribed to it, yet hitherto ſome trials, that 


17 f 


y led me to make, incline me to 
pect, there may be a miſtake about this mat- 
ter, and that in eſtimating the tempet of the 
; produce wind, our ſeiſes may impoſe upon 
For having taken 2 very good and render 
and blown upon it 
(of about half à yard 


iſſue out in a ſmall ſtream; by 


this wind beating upon tlie ball of the weather- 


glaſs, 1 could not make the ineluded ſpirit of 
Vine ſubſide, but manifeſtly, though not much, 
- aſcend, 
through the 


rr that 1 


preſently blew 

ſeemed ſenſibly cold, 

to the hand — bikers, and to mine 

3 — yet mine was more than — 1 
cold. So that having no * 

to enter into a diſpute the ca or a 

on, whoſe de hiftorica circumſtances 

ate not yet ſufficiently known and cleared, I 

will now to add, that whatever 'be 


the cauſe of the effect, there are divers things 
that make Mr. Hobbes's h of the cauſe 


ier of cold unfit to be acquieſced in. For we ſee, 


that the grand cauſe he aſfigns of cold and 
its effects, is wind, which, according re 
is air moved in a conſiderable quantity, and 

that either forwards only, or in an undulating 
motion ; and he tells us too, that when the 
breath is - more ſtrongly blown out of the 
mouth, then is the direct motion prevalent 
(over the ſimple motion) which, ſays he, makes 
us feel cold; for, ſays he, the direct motion 
of the breath or air is wind, and all wind cools 


3756 


or diminiſhes fortner heat. To which words Chap. 28. 
in the very next line he ſubjoins, that not only Sect. 2. af 


great, but almoſt any ventilation, and ſti 
of the air doth refrigerate. But 2 
doctrine I have ſeveral things wt 
11. For firſt, we ſee there are os hard 
froſts, not only continued, but oftentimes be- 
gun, when the air is calm and free from 
. winds g and high and boiſterous ſoutherly winds 
are not here wont. to . 
weaker 


op 2 gas and Dr. Wallis, the learned A profeſſor of Geometry, 85 
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obſerve, that this wind's beating upon 
did ſenſibly refrigerate either the air, or the 
liquor. Though it is not impoſſible, but that 
in ſome caſes the wind may cool even inani- 


mate bodies, oy * away a | of am- 
bient air, with ations leſs 
cold, than — that a the wind. But 


this is not much, if at all, more than would 
be effected, if, without a wind. ſome other 


we ſuch as may in a een be term d 
frigorifick. 

17. rue, nor can we admit, wich 
out à fay conſtruction, Mr. Hobbes's 
way of expreſſing himſelf, where he lays, a8 
we have lately ſeen, that all wind cools or di- 
miniſhes former heat. For if we take heat in 

the moſt common ſenſe, wherein the word is 
110 not only by other writers, but alſo 
hers, to make wind the adequate 
ps be it muſt in many caſes do more than 
4 fotmer heat. For water, for inſtance, 
_ that is ready to freeze, is already actually cold 
in à high degree, and yet the wind (if Mr. 
Hobbes will needs have 86h to be the efficient 
of freezing, ) muſt make this not hot, but al- 
ready vety cold liquor, more cold yet, —_ 
it can turn into Ice. 
16. Tursz things thus eſtabliſhed, it will 
not be dlifflcult to diſpatch the remaining part 
of Mr. Hobbes's theory, of cold. For, to pro- 
ceed to his ſixth 26 2 Ya wide paſs by. what 
a-coſmographer wou except 
in his — about "af on _— 
tion of the wind upon the 
and ſhall only take notice in the remaining 
part of that ſection of thus much: That the 
moſt of what Mr. Hobbes. here ſhews us, is 
but, that there is an expanſion of the air, or a 
wind generated by the motion and action of 
the ſun ; but why this wind thus E=. 
muſt produce cold, I do not ſee, that he ſhews; 
nor does his affirming, that it moves towards 
the poles, help the matter. For beſides that 
we have ſhewn, that wind, as ſuch, is not ſuf- 
ficient to produce far leſs degrees of cold, than 
thoſe, that are felt in many northern regions, 
there muſt be ſome other cauſe, than the motion 
of the air or ſteams driven away by the ſun, to 
make bodies, not in themſelves cold, (for ſo 
.they w_ ſuppoſed not to be, when the ſun 
t them in_motion) become. vehe- 
tbl cold in their paſſage. For Mr. Hobbes 
er 2 naturaliſts, derive the coldneſs 
OL 


Deine 25 C OL D. 


the whole 


of the earth, 
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of freezing inn the cold ſteams they 
meet with, and carry along with them in their 
th cold regions; ſince then choſe 
rather than the wind would be the cauſe 


1 of that vehement coldneſs;; and ſo it might 


be demanded, whence. the coldneſs of 


theſe 
| cold exhalations proceeds. Beſides that, 


it is very and unconſonant to obſer- 
vation, to imagine ſuch a wind, as he talks of, 
to blow, whenever great froſts happen, ſince, 
as we noted before, very vehement glaciations 
may be. obſerved, eſpecially. in northern regi- 
ons, when the air is calm, and free from 
winds, 
19. Tux account he gives in his ſeventh 
ſection of turning water into ice, is the moſt 
unſatisfactory I have ever yet met with; for a 
part of that ſection is ſo written, as if he 


were afraid to be underſtood. But whereas he 


ſuppoſes, that by the endeavour of the wind 
to raiſe the parts of the water, joined with the 
endeavour of the parts of the water towards 
the center of the earth, the uppermoſt parts 
of the water will be preſt together, and co- 
agulated, he ſays that which is very far from 
ſatisfactory. For, firſt, ice is often produced, 
where no wind can come to beat upon the up- 
parts of the water, and to raiſe them ; 

and in veſſels hermetically ſealed, which ex- 
actly keep out air and wind, ice may be gene- 
rated, as many of our experiments evince. 
And this alone were a ſufficient anſwer, ſince 
tion 1s built upon the action 
BW the wind. But this is not all we have 
to object; for not to urge, that he ſhould 
have proved, that the uppermoſt parts of 


the water muſt. be raiſed in congelation, eſpe- 


cially ſince, oil, and divers other liquors, are 
contracted by it; not to urge this, I fay, 
what ſhew of probability is there, chat by 
the bare endeavour of the wind, and the — 
vity of the {uperficiate parts of the water, 
there d. be any ſuch forcible compreſſion 
made, as he is pleaſed to take for granted? 
Ayd yet this itſelf is leſs; improbable, than that 
ſuppoſing the uppermoſt parts of the water to 
be preſſed together, that preſſure is ſufficient 
to coagulate, as he ſpeaks, or rather congeal 
them into ice, So bold and unlikely an aſſer- 
tion ſhould at leaſt have been countenanced by 
ſome plauſible reaſon, or an example in ſome 
meaſure parallel. For I remember not any one 
inſtance, wherein any degree ;of compreſſion, 
that has been imployed, much leſs ſo ſlight a 
one as ghee mult be, conſidering the cauſes, 
whence it is ſaid to proceed, can harden any li- 
quor, into ice, or any other hard body. And 
in the experiment, we have elſewhere mention- In the nen 
ed, of filling a pewter-veſſel with water, and i- 
when it is exactly cloſed, compreſſing it by the T7. 
knocks of a hammer, till the water be reduced 25 ſpring 
to penetrate the very pewter, we found not that ile «ir. 
ſo violent a compreſſion did give the water the 
leaſt diſpoſition to turn a hard body. And as 
for the way Mr. Hobbes aſſigns of increaſing 
the thickneſs of ice, it is very difficult to con- 
ceive, how a cake of ice on the top of the 
water, being hard frozen to the ſides of the 
containing veſſel, and thereby ſevering betwixt 

5 D 4 


An Namens of Mr. Hobprs's 
22 3 And it might be 
r objected, if it were worth while, that 

_ ary tort much as offer. at a rea- 
| wine, aqus fortis, or even 

it ice, if be of the ſtrongeſt ſort, are not ei- 
ther by this mixture, or (herd in England ) by 
the wind in open air, turned into ice, as well 
21. Tur reaſon, why cold is wont to be more 
| e the ' remiſs in rainy of cloudy weather, than in that 
on it at all. And as to what Mr, Hobbes fur- which is more clear, is not better given by Mr. 

Fee the geh ther teaches, chat the ice muſt contain many Hobbes, than by ſome others, that have written 
Title of the particles of air received into it, we have-elſe- before him: for, not to mention, that I have 
_— of where occafion to ſhow, how erroneouſly he ſeen great froſta, and laſting enough in cloudy, 
b icy bubbles - and ſometimes very dark weather; that which 


* 


places where the 
t all 


no great 
3 ſince common ſhews, 
it, that in clear weather the air may be very cold, 
and' the froſt very great, where no wind is felt 
to tale (as he would have it) the ſuperficies of 
| bear witneſs to 


the 
where 
fore in note, that Mr. ;.;,.; 
Hobbes by aſcribing /-{. 
it to the wind's Ack into the 
earth, by reaſon of t its parts ; 
fince beſides that it is very improbable, that 
the wind ſhould not, as he ſays it does not, 
ſeems to be axity of. the 
carth's parts) to water lies 
this I fa — teaches 3 

y EXPETICNCE us, W 

may 'be . 2 th yell 
covered, and the wind b from 
2 the included water by z 
and very many wells, that are ſubject to freeze, 
ent — winds will 
ttkewiſe be frozen in very cold winters, whe- 
ther any winds blow, or not. 


22. Tu other, and 
| explicate, is, that ice is 
cauſe whereof, ſays 


from hence, that if a con- 
nent glaſs-veſſel be filled topfull with wa- 
and expoſed either unſeal or ſealed to 
jon, the ice will have ſtore of bubbles, 


cavities were filled fome with air, and fome 


with unfreezing Wquors ; what likelihood is which, at leaſt in the ſealed veſſel, cannot by 
there, that Mr. Hobbi 1 Mr. Oy will not affirm glaſs to be 
many ſucceſſive rakings jous to the air, be ro proceed 

5 i rom bubbles AN ho the 


reicular experiments purpoſely made, how 1 % 
arte of air there is even in thoſe bubbles, Gi 


. eren ic, mk mate in veſſela, here 
e n ee 2 


gone through 

hr age Loo In his propoling of 

d he had in divers places been 
_ examiriation of exp 
which we have ſeen, that moſt of the particu- 
lars are either or erroneous 3 and 
were they neither, yet the whole theory would, 
I fear, prove very inſufficient. Since an atten- 
INIT HE Ing, Woes 


dee a cold 


Mr. much as ſhewing in a gene 


earned author has 
even of the more abvious phxnomena of cold, 
without. attempting to explicate them, of fo 
ral way, , that he had 
conſidered them, and _w_ t them explicable 
by. his xl raps by Which he, that will fairly 

the phænomena recited in the notes 
we bug 9% been drawing together, and which 
yet contain but a tra her of the Hiſtory of 
Cold, 3 me a very good opinion of 


his ſagacity, 
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ꝙꝑ Ä—— 
HOUGH the haſte 1 am obliged to 
— xg . me from annex- 
papers, wherewith I 
ng the 5 — e concern- 
N ought oc the nature of the paſt Exa- 
2 opportunity to teach the 
ee conkiderable, than that 
Mr. es 88 doctrine is errorieous 3 Tam very with 
inclinable ro make —— 3 little 
amends, as the time will permit, t pau- 
city of experiments. And therefore ſince in 
the laſt ſection of the foregoing — - 
on occaſion of an ex 
and not —y eli — by by Bericatidas, 1 
intimate my having elſewhere plainly ſet down 
either the Lane he meant, or one of that na- 
ture, and that with conſiderable 
unmentioned by him z I chuſe rather to borrow 
ſome account of it from another treatiſe, to 
which it belongz, than not to gratify ſome of 
the curious to whom the 
them of it, ſeemed no leſs pretty than ſur- 


Prizing. ; 
Taz way, then I uſed in making this experi- 
. may be gathered from the following di- 


ons. 

_ Taxz of good unllaked lime three parts (or 
'® thereabouts) of yellow „ * one Ry 
of fair water 15 or 16 parts; beat ime 
groſly, and powder the orpiment, 180 care 
to avoid the noxious duſt, that may fly up f) 
and having put theſe two ingredients into the 
water, let them remain there for two or three 
hours, or longer, if needs be, remembring to 
ſhake or ſtir the mixture from time to time. 

By this means r will obtain a ſomewhat fetid 


5 ic par a ee ben 


the 


I'ſhew'd - 


| hi the wen time, take s pleve of bork; and 
having hghted it ſoy that it is kindled th 

out, remove it from the fire; whillt it is yer 
burning; and by a quick immerſion quench ir 
in fair water. And having by this means re- 


duced it to a coal, you may {in caſe you have 


not erred in the operation) by ding it 
with a convenient quantity = urs ha 
= the colour and conſiſtence of a good 


ink, that you may uſe with an ordinary 


3 theſe things are doing you may 
take what quantity you think fit of common 


minium , and two or three times its weight 


of ſpirit of vinegar, (which needs not be for 
__ much ſtronger than phlegm, and 
evenundifſtilled vinegar may be a ſuc- 
— and putting the poder and liquor 
into u glaſs-phial, or any other convenient veſ- 
ſel, let them infuſe over hot embers, or in 
ſame conſiderably warm place for two or three 
hours more or Ik till the liquor have acquired 
Avery ſweet taſte. 
Arx things being thus prepared, take a new, 
or at leaſt a clears pen, and write with it ſome 
feh' thing,” as you either deſire or need not 
fear to have read, between (if you pleaſe) or, 
which is ſafer, + over the tom. which contain 
your ſecret, and which are to be traced with 
the ſolution of minium ; for this liquor, if it 
be either well decanted or filtred, will be fo 
clear, that what is written with it by a new 
pens will ON IR a it 18 


When you would ſhow the ew 

pint 4 dip a ſmall piece of ſponge, or a 
rag (or, for à need, a little paper 
wreathed) in the water, chat was made with 
b earns ere © pps; + £2 


— of which, f ic br very ary in art a ſerve te turn and which, 


if i be nel, „ may make the experiment m 


1 To prevent which, I uſually cauſe die otplinient to be beaten, wings op tn divers per, or ſows oh way 


ſecured from avolation, and from harming 


the veſſel herein it is 


+ Which for this ue twill lice to make .die gum-rabck i.» lk fir war, 5 


This is known in the ſhops by 


the name of red-lead, and is here Þecificd, 
_ chough I ſuppoſe, that other calxes or powders of the ſame metal, Far be no 


ror l and eaſy to be pro- 
iſticated, — ſerve the 


3 Ley you write firſt with the black ink, and then with the ſolution, the lines muſt be made ſomewhat diſtant, that 
tho 


2 which expreſs your 


ſecret, may have room between the others; "and therefore the better to avoid ſuſpicion, I 


ſe rather to write firſt with the inviſible ink, and then over that 'with the black, as if I had writ on an r 
pie of whie paper, by which means f could wee the black line 5 ll a6 plealgd. . 
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by far the greateſt part 
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HEE 


my trials | F making th pf 
my trials led me, of making this i 
— For the ing whereof, if 27 


can propoſe a more eaſy and better 
find by an inquiſitive * traveller, that there are 


my 


more ways than one) I ſhall willingly learn it. 


In the mean time, the reader may perceive, that 


I did not cauſleſiy intimate, that the learned 
Berigardus, though he would manifeſt a great 


thing in philoſophy by this experiment, did 
ye Fu ys — himſelf that part of 
it he pretends to teach, oꝶ has omitted one of 
the main i ients of the water of orpiment 
he ſpeaks of. For I did not find, that even by 
a long infuſion, nor. by ſome decoction of the 
orpiment alone (without the quick-lime) there 
would be produced a liquor, either obviouſly 
fetid, or that would perform ſo much as al 

matter, than what that, which he mentions, 


EA TI SEN 


dmell ill, will dee rapid 


making invifible inks, 
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BXT""relating to - Fg 
one 


) for the writing of things 
would not have to be diſcovered, and 
IHave, yet met with nobody, that having ſeen 
the experiment, is not of his mind ; yet I re- 
member, that when, many years/ ago, I Was 
making trials concerning thelleveral ways of 

my conjectures led me 
to diſcover, that I very readily bring 
what was written, with a ſolution of minium, 
to be legible by the help of a fire 3 as well as 


I could alſo detect by the ſame way ſeveral in- 


viſible inks, which are believed to require ap- 
1 liquor to make them confeſs their 

ecrets. But I muſt reſerve the teflections, and 
other particulars, that relate to this ment, 
for the treatiſe, to which it belonged. Only 1 
will now add, that beſides the above-ſpecified 
motives to communicate what I have at preſent 
written of it, I was the rather noted 30 
ſo,. becauſe I had: mentioned, but not tabght 
this experiment, in the Hiſtory of Whiteneſs 
and Blackneſs ; and becauſe allo Beripardus is 
not the only author of note I have met with, 
that yang made particular mention of the ex- 
periment, has given the curious but a lame and 
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deſired a copy, nor had a ſig 


the dottor's 


it additions I therefind E 
to ſay ſomething further to the reader. I muſt 
inform him then, that about the middle of this 


in Mr. H. Oldnberg, ſecretary to the 
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ho te O F ＋ H E 1 r x $0308 
ik ii! T 4 632.04 a acc | * A 
T8, by the Author of the foregoing 


ia kriown, e more perſons than one) already 
recorded % T 4: aan ſcrupulouſly ab. 


ng - ſtained from borrowing the ttials mentioned in 


his papers, to inrich mine. Which forbearance 
Bos apo eaſy to me, becauſe after the 
firſt time I heard thoſe papers read, I never 
| | ht of them. By 
this means it happened, that befides thoſe 
many titles, which being handled at large in 
the Liſtory, are left untouched in the follow- 
ing tract, even on thoſe occaſions, where the 
learned doctor and I happen to treat of the 
ſame ſubjects, our trials are but very few of 
them coincident ; upon Which ſcore the reader 


will meet with more variety betwixr us, than 


robably he would have expected to find on 
an occaſion. , | 
Havinc drawn up this Spline 

ts, as ſuppoling them the very 
ted to the Royal Society z upon 
a ſight of the following ſheets, (as they were 
me from che preſs) the 


a Winter, 


Ache of FRP EZIN CG. 


inter, and about the end of December 1664, 


of the twenty- one titles, whertof m 
conſiſts 3 that 
9 ity of 
be ſo ſtrong, as to keep 
patching the reſt of the book ) to examine my 
experiments, and add to them: and one of 
theſe being delivered to the doctor, as the like- 
lieſt perſon to make uſe of it, with an 
order to the ſtationer, to let him have the re- 

ining ſheets of the book, as faſt as they 


* Virtuoſi might have the 
e cold (which then began to 


has 
mong his own experiments +; by which 


pleaſed to afford them place a- 


though the res arg of what we 
will appear to happen more frequently, 
the advertiſement will make one expect; — 
to ſuch readers, as do not prefer variety 

certal inty, the coincident paſſages will not, in 


than 


8 
* 


the preſs from diſ- 


+» BY 


likelihood, be unacceptable. For, in thoſe 
caſes, where the events of our trials are the 


h ſame, it is like the truth will be the more 
hiſtory 


confirmed | z and in caſes where the ſucceſſers 
are very differing, the reader will be excited to 
make trials himſelf, and will be there- 
by enabled to judge, which trials have been the 
moſt catefully made, and the moſt warily de- 
livered. And, though I think it but a neceſ- 
ſary FOI for me, to ſay on this occaſion, 
that I am pretty confident of my having per- 
formed my duty, as to the hiſtorical part; 
yet this need not hinder, but that moſt of the 
diftering ſucceſſes, we are ſpeaking of, may 
prove but inſtances of the truth of what I long 

nce admoniſhed the Reader (in my preface) 
that there are among the experiments of cold, 


divers, that are liable to contingencies ; ſo that, 


as I would not have the papers of this learned 


man comprehended in what I ſaid of the jcjune- 
; nels of the writers I had met with, who treat 
of cold, in a preface written, when I was not 


ſure the following papers would not be made 
publick; fo I hope the reception of theſe pa- 
pers of this ingenious perſon will be ſuch, as 
may invite him to haſten the publication of 
thoſe fruits of his learning and induſtry on 


another ſubject, which divers of the Virtuoſi 7he 4: of 
do not more expect, than deſite, to have com- eg. 


municated to them. 


A 


ACCOUNT of 


N 


F R E E Z 1 NG, 


Made in December and January, 1662. 


IN bufines of freezing” is ob- 


noxious to many various contingencies, I 
muſt neceſfrily premiſe theſe ing 
circumſtances. That theſe experiments were 
made in very hard weather, yet with ſome al- 
ternate relaxations, the froſt continuing aboye 
fix weeks. And the place I choſe was in ſtone 
windows, expoſed to the North, and North- 
eaſt winds, and ſome upon the ground. The 
veſſels. were > wie | 
and pewter, pans and porringers ; ſpoons 
of — wal filver ; glaſſes of various figures, 
as phials, cylindrical, round and ſquare; Paſs, 
recipients, bolt-heads, and ſome conical ones. 
Moſt whereof, by the diverſity of their figure, 
their o or cloſeneſs, produce various ef- 
fects in freezing, as the following obſervations 
will ſhew. The quantity alſo of the liquor ex- 
ed is to be conſidered; for what will ſhew a 
mall thin plate of ice in a ſmall parcel of ſome 
liquors, will ſhew none in à greater. 
Tur method I ſhall follow in delivering my 
obſervations ſhall be, firſt, to run over the va- 
Ws | 
® See the publiſher's advertiſement to the reader. 
Among 
So one of the chief of the Examen of Anti 
contains an account of a trial made by the command 


glaſs- canes of ſeveral bores; earthen 


which I am fince informed, that he had tried 


[ 

18 liquars or bodies, whether fluid or con- 
ſiſtent, ſimple or compound, c. uſed in this 
work. | Secondly, what figures obſervable in 
thoſe ices. Thirdly, ſome cfefts ariſing thence. 
Fourthly, ſome properties and qualities. Fifth- 
ly, ſome lets or helps both to freezing and 
thawing. Sixthly, ſome uſes of ice, 

Ix purſuance of which particulars, I had re- 
courſe, to thoſe ingenious queries of Mr. Hen- 
ſhaw, regiſtered in your Cimelia, and then to 
Bartholinas, in his late book de Neve, and to 
my own collected notes from various authors, 
adding whatſoever trials L thought meet. And 
in all theſe I have barely ſet down matter of 
fact, neither mentioning the authors, nor their 
errors, which would have been both nauſeous 
and tedious ; nor ſhall I endeavour to render 


a reaſon of the various aud h⁰, (which can- 


not be done without a volume) but ſhall leave 
that province to an honourable perſon of this 
ſociety, who- hath had much experience and 
reflections on this ſubject. And now to my 


taſk. 
5 E As 


divers, before he ſaw os papers. | . | 
riſtaſis is much confirmed by page 3 89, follow ing: which 
the Royal Society, to whom it was propoſed by the Author of 


the Examen, with a requeſt, that they would pleaſe to order it to be made, 


* EN: | | | . | 
| 2 00 ike quaniiges, and ir e lee born) was fro- 


TDs » << ABS 
„ 
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could became gold 5 
ATER ed of air in Mr. Boyle 


15 was frozen LED 
tit e e eee * 


af The git auc tube * . 


wa FECT engine 
Wee 


+ Falk a wherein 4 e 
Eg 2 9 1 
quantity water, into a very ,_ SALT-PETRE reg 
cold ſeaſon, and in that time became in the 
8 like ſal 


white ice. 5 
Sol ur ions of all the ſorts of vitrials freezed . open 
an apothecary miſt it for. 
0 into the fire (after the aque- 


ſooner in E <p type, - Ga. Was 64 6h 
ſolution of the other ſalts by much, 

that of allum came very little ſhort of it. T 3 did ſparkle as 

e Sale = aſt chat falt uſeth to do. e 

Fr or min, in ho copperas.or allum 

ſnow and Ele or ſnow 

ope night. 


yof ag cork Ne al 
Sol v T ion 
M a 4 all che falts, though 


ice whiter than milk, 
to the ſides of . th 


be ſeparated from, i: | ice were mixed with it in 8 
offered to me 
in both | 
= ally the Roman. 
j | SANDEVER. ( wr | 
3 into whi not | oopgrlation or Congy” 
1 4 ps ver nee pod 0 ee 8 ſoon as fair water. A 
EY Aram  ſhewed i "24 N wes, AR NE 0 
ö 3 for h EET 5 rr OE 3 
| is 


Jl Ne 
J concluded by all choſe, that it 
ce 1 "aſs This * 


t ſo in the 
1 been 

Kavi have co 
9 


the glaſs. been 

in 1 cher uch win the 

ſame . v became frozen throughout, 

and required very much 8 
ee eee 


I 


nn 1664. 


e Ge dani en thei (an on all 
9 reſt; to obſerve their ir ron! ing) ad and 
the oil of vittiol, when 
han half un —— — 
at the fire, returned to its firſt ſtation, as you 


zZ Grits thats 8 iff ihdal 

| bean 3 not eg hours, 
was in 

bur three pints of the ale 1B noma] 

very hard weather. 

3 * 

the flaſk, and with the unfrozen 


an excellent morning's draught at r 
morning. This ale in * ſtrength and 
quickneſs ſeemed to 

Aden that fare up with 
Wa 


hen 1 


firſt 
it with 


— 


1 


12 
bl 


poſed in an earthen 2 d lea 
than twelve hours, pan . quantity of 
* left near a — fin ice wich- 


out any taſte of the ſpirit, which caſt into the 
fire Hamed not at all. I could diſcern no bubbles 
in this ice, but having interpoſed 
it betwixt mine eye and a candle; it manifeſted 
many bubbles by its ſhadows. - , whether 
—_— pg gb wy 2 er countries 
ſpirits 
| 1 7 now come to * bodies, and 
ſhall begin with animals, and their parts 
Two eyes, the one of an ox, the other of a 
ſheep, in one eee 
the three humours were very hard, not ſep 
rable one from another, neither of them 
recs bk iy #6 v"and the cryttal: 
ine was as white as that of a whiting boiled. 


The tunicles, fat, and muſcles were alſo frozen, 


as appeared by their ſtiffneſs, and by puttin 


them into cold water. The ice of the water 


r to be made of 
es 
- A Pi of ſheep's blood did freeze at the 
top, and. all the ſides of the diſh, wherein it 
was put, and was nothing elſe but the ſerum 
of the blood, This ice being ſeparated from 
ain xp and thawed 517 — and then 
n expoſed, congealed into a ſeeming mem - 
branous ſubſtance, and was taken for ſuch by 


e and ſo . 


ap in all reſpects a mem- 
— This This 8 es ſeen and regiſtered in the 


journal. The blood remaining gave me no 


frgns, that froſt had taken it. 

IDrsszerro a dog and a cat, having lain 
dead in the open air, and found their entrails, 
nay, the very heart ſtiff, and ſome little ice in 
the ventricles of their hearts, and their vena 
cava. 

Mix ſoon frezeeth into moiſt white flakes 
of ice, retaining the proper taſte of milk; theſe 


flakes are foft, and manifeſt not many bubbles, 
Sr VIA 


were expoſed, and both 
and white in one night were hard frozen. 
hey require a longer time to freeze than 


les do, The beſt to thaw them both, 
o lay them on Netw gl or in a deep 
ab i Whether eggs 


** frozen will 
duce chickens or no, reer ſay, but — 

been told by good houſe· wives they will. Some 
affirm, that eggs and ap apples ut into water, the 
ice will be thawed wi em, and che ice 
on the ſhell and fkin. It is true, if you 
either of them near the ſurface of the 


hol 
water, they will ſoon gather'a very thick cruſt 
upon their outſides; but if you then break the 


one, or cut the other, you ſHall ſee them full 
of ice, and the eggs then poached will taſte 
very to 8o that this ice ſeems to be 
thered Rem without, and not come from with 
in. And beſides if it did fo, they muſt needs 
lofe their weight, the contrary wheteof will 
anon appear. But for the mote way, I pro- 
ceded. to this farther experiment. I immerſed 
and an apple, two foot 
p into water, and there ded them with 
— . tied about them, to keep them from 
finking for the ſpace of twenty-four hours, and 
then took them out, and opened them. 
could never obſcrve in that time, thou 
often Tooked'atthem, any ice on their aufe 
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| HETHER. the falt-water freeze in the ſea, 
I cannot-experimentally determine; but T ſhall 

add what was told me by one, that ſaid he had 
diſſolved ce in the northern ſeas,” and found it 


. ey re FD 
Tux next propoſed-was the figure 


throuy 


midity in it, 8 i 
are not, you have in next | | 

| 7 now done with Chat will freeze, 
I ſhall briefly recount ſome things, whereon the 
cold hath no ſuch effeft. 1 7 

W mentioned before ſpirit of wine: add 
to it ſuch ſtrong waters as are made of it, viz; 
aqua Maria, cceleſtis, Sc. and canary wines 


in larger veſſels. Secondly, the ſtrong lecs of 


ſoap-boilers, and others made of other ſalts, 
to which refer the ſpirits extracted from alt; 
vitriol, ſalt-petre, aqua fortis, and ſpirit of 
ſulphur, which laſt precipitated to the bottom 
of the tube a ſmall quantity of powder, very 
like in colour to ſulphur viuum, which being 
ſeparated from the ſpirit (for nothing of that 
evaporated) cracked between my teeth, and 
taſted like brimſtone, and being put into wa- 
ter, made it as White as lac ſulphuris doth, 
but it would not flame, perhaps 
much of its ſtrong acid ſpirit was mixed with 
it. Spirit of ſoot afforded alſo a precipitation 
or ſediment (the ſpirit not ing) at the 
bottom of the tube of a yellowiſh colour, but 
much bitterer than the ſpirit itſelf, and inflam- 
mable alſo. | ER AY 

Zur here it is to be obſerved, that the ſaid 
ſpirits, that would not freeze alone, yet with 


ſeeming to be made up of ſal 
- ing to other. Fair water, k 


ing, the interſtitia 


ſhall ay nothing 


„and the 
frits reſembled an oaken leaf, de Kaly par 
being taken away, and the fibres only remain- 
| being filled up with ſmoother 
ice. . The middle rib (if I may ſo ſay) as in 
plants wWwas much bigger than the lateral ones, 
all which ſeemed but different ſtiriæ, whoſe 
ints extended towards the outſide of the veſ- 
containing the water, and made acute angles 
with the middle rib towards the leſſer end of 
Concaxaninc the 


figures of frozen urine I 
ious Mr Hort having fo flly and ody per 
curious Mr. Hook having ſo | „ 
formed that part of my taſk. ofa 
| Now as to the famous experiment of Quer- 
cetan, and affirmed by many other chymiſts, I 
made experiments in theſe following vegetables 
i mints, and plantane, 
: I mixed with + a 
pin iſtilled waters Z or I of an ounce 
of their own ſalts; the and ruewerecal- 
cined, and their ſalts extracted with their own 
waters, and then were added to their ſalts their 
own diſtilled waters in the above mentioned 
a The glafſes, herein the rue and 
plantane were put, being ſealed with Hermes's 
—— the other glaſſes left open, the effect 
was, that neither of them ſhewed: the leaſt re- 
ſemblance of the plants, from which they were 
extracted, neither figure, nor ſhew of roots, 
ſtalks, branches, nor leaves, (but only a lump 
or heap of ſmall globuli) mach leſs of flower 
or. Beſides the kelp frozen hath many 
fibres, which is made the moſt of it of 44g 
marina, whoſe leaf is long and ſmooth without 
fibres in it. This one thing I cannot preter- 


mit, that the ſcented waters ſeemed their 
thawing to have wed, and advanced much 
in their ſcents, eſpecially the roſemary; 


2 — erag its water but 
ittle; yet thawed, they ſmelt as ſtrong almoſt 
as freſh leaves rubbed and ſmelt ta. 

Ke nt recipient was filled with water, 
which being frozen and the uppe! 
cruſt of. the ice broken;: appeared il the 
middle of it a multitude of thin /amine of ice, 
y | ſome 


iz u e 
. the i of 
ecke ts of ily Ha 
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15 — dutwattis, art = * 
1 towards the centte, where 1 


aſe bot: 3 ny 


eir uy, wichout thele 
refit ab F 
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ntre 8 this ice filled with aka ne 
rom which NN find l b of 1 0 
of bubbles, * 


fortned. 
1010 R | 
Hem by a eo ihe 1 


bat thr the bub 


to the 105 
ee 2 re 
Nee Tce i in a 


Tat gert kung wo de bene bf 1 this 


fects of Freezihg, viz, the ttpatifion of tfors 
frozen, and confequen 'thereutits the Wes 
ing of bodies, wherein they are 51 1 
the liquors tried did fenfigly in „Jh 
beyond my mark, before the Hadors 1 ſen; 2 
ſibly beUiſcerned'to freeze, ard after tole ſorne- 
whar higher wich freezing, The height of the 
riſing 1 ous ee er 
inſtead of many wo having troubled your 
ietice roc long in the former phs) 
in ſeveral Vinegar e toſe 
about half an nd, and] Jets made with falts of 


. — 


of: 


roſemity, kelp, the frits, about + of an inch. 
Solutions of alum ind 85 peras fornewhar les, 
and in general the faline liquors les than water, 


which roſe à full inch; and ſmall beer in à ve 
narrow tube four inches; but water in the 
capillary tubes could not be perceived, ther 


to expand it felf, and certainly not to freeze at 


il Oil of vitriol alone (as hath been fail) 
1 below the mark. Hot water put into a 
be firſt finketh till it is cold, and then riſeth 
in an Mick as br: Qs 
E #-tnou es, as - 
Sc. filled with water to the brit, When 
frozen, . the ice will ly riſe above the 
ſaperficies, atid make a ſolid there. 
But narrow-tiezked glaſſes tote ly ew 
this rifing. In a flaſk filled with water fout 
inches below the motith, the ice roſe above the 
_ and bung rv inches withour t. And 
Vot. 


ES n 
b 


y 
40 from 4 pole, 
1 — —— but une 


Res. but moſt "obliquely y; and 
few of them w conliderably ſtraight. _— 


ie None. jugs, keep ve 
2 aid the ho method in ir breaking: 
ure plates: woods 
no order at all; 

A I come Cho Bll Wb deen. 
ing {ﬆ 1 fia) froth this exparifion, viz. the 
breaking of the veſiels, er Peres bf Freeving, 
wherein ah you may — — qua- 


e fee e the poet, per d- 
light comes not. 

5 1 b ee the 60 bx the othet 
maple '( woods) containing each 
above two ounces of water, were oy full, 
an With ſes ciofed very faſt : both these 
boxes were rended from the to the top 
in one night, wo ps big enough to tective 
& batiey*corti' ied Swe theſe woods ftretch 
but little; and ditrefte break more ſurely, 
with largtet tents tents thah ſofter woods will do. 


HIV, a pepper - box of latten made of 
iron, 


vered with tin, had the neck broken 
off, and holes made in the top near the neek; 
and the bottom, where it was ſoldered, was 
ſo diſſever d, that water would eaſily tun out 
there. 

Lrapzn pipes hid above ground were 
broken in many One I faw twenty 
yards lptng broken ih ſeven end anothet 
in my c ſix yards long, breken in two 
places. I faw likewiſe in 1 Places of this 
city leaden pipes, above x t deep under 
ground, broken in ſevetal parts 

Cocks bf cifterns, and brafs cocks, 
and alſo the barrels in pumps made of braſs of 
lead, uſually break wich the froſt. 

IExroszb 4 bet of a Pear Faſhivn, 
which did bear three (ſeveral frexzings, by texts 
ſon of the great extenſibility of chat metal; but 
at the fourth eſſay it cracked all along ode liche 
of it, almoſt to the ſcrew 

Net I wied a cylindrzeal flver ink-horn ; 
but that did bear five trials, and thereit I could 
petceiye neithtr'cratk, tor Gilatation of its ſu. 

Micies. I intended 6 have tried it in a Rye 
Forte, bitit ite Vu fatied 'he * 
5 0 


de een a at II 
| of large d p e ee, 


5 5 Foy for whe 


WAS near, 8998 i 


1 to- 
mat- Zen, and hve” had ar were 
ei- expoſed; each of 1 2 appl 185 
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Tun next exp 
[ held a nail betwixt my. 


ANOTHER cfieft is concentration wy ſpirits 
the former, you 


have already . know, hea 


the pron of freezing beer and ale 
8 


cernin latter, take theſe following trials. 
Cochineal was boiled in water to. a very high 
tincture, and frozen; and to twice four ounces 
of this decoction was added in one glaſs a 
little ſpoonful of ſpirit of wine, and in another 
as much ſea ſalt- water: all theſe were frozen 
throughout, e part of this ice ſeemed 
to me of an equal colour, though the edges, 
38 hinnr and dere the light, appeared of a 
brighter colour (as they do -unfrozen) but the 
es being broken, ſhewed no diſcernable 
ifference in any of them, neither as to colour 
nor taſte, The li trials were made with mad- 
des weed and indico, mk; the Tooenty was the 


ſame. 

SzconDLY a pint portinger full 
of the EN which (the air relax- 
ing) did only freeze an inch thick: this con- 


tinued above a week conſiſtent (in a tha wing 
| * very ſolid. „ it, * 


ple 5 bot ſeverally 
5 | ts r weights I ſhall not 
895 5 des, that £5. adds no 
weght, 75 apparent in ſealed glaſſes, from 
nothing can expire, and By exact pon- 
7 of them, I 757 not perceive any the 
difference in weight in the laid triple ſtate. 
Tip I. tried rien exact- 


6 1 


ea. 
ae as moſt 


cel, a8 every one 
ed . Fn in , froſty 
ſo Merit che bones of animals; 
ad 1 is obſerved by ſi that 
more men break their legs and arms in ſuch 
ſeaſons, than at any other time of the year, 
The: Po ſuch, who have been tainted with the 
s :Venerea, as Hildanus ſomewhere notes. 
3 2 5 now ne the 4 we, free 
ng. y em into 

frm ay A bodies moſt ſub- 
7 wy Pans healthineſs, and confirm- 
ing. the t tone of all animals; and thickenin | 
hairs. and furs of ſuch as have them, fa 
ſome. _ Beſides, it exceedingly clears the 2 
and other bodies, as it is manifeſt by the ſtink- 
ing ſea falt-water before-mentioned, as alſo by 
this that follows: namely, I took fix of the 
moſt muſty ſtone-bottles I could procure, an 
competently filled them with water, which, 
after freezing and thawing, again, became as 
ſweet as ever they were before. 

Bad effects, are the killing and deſtroying ; 
animals and vegetables by congealing and 
ſtopping their vital and nouriſhing juices, ren- 
dering them totally immoveable. It is obſerv- 
able, that in Greenland, and Nova Zembla, no- 
thing but graſs grows ; as alſo what was told 
me by Dr. Collins, the preſent phyſician of the 
dls of Ruſſia, that no Ls my 00. of or 
_ grow in that country 

ear moſt of the mars 2 1 * 
was wholly deſtroyed, beſides moſt of 
the more tender plants. Fs: 

Mr fourth propoſal was the properties and 
qualities of ice, ſome whereof my taſk ingageth 
me to enumerate only; ſuch as are its 99 55 

y 


A in this 5 


neſs, ſmoothneſs, hardneſs, whereby, an 


its bulkand motion, it breaksdown u oe. 
r : 


its Frmneſs and ſtren 
avid} burdm N- d ity — 2 h 
leſs than ther Hqmor, —— oe 
For 1 ee eee, n 
but A pt, though 
NL. ti he 


bf dee reaſon of the many: 

minous Within it. Wii 

Aer but the ice itſelf — 
and a candle apptars in many 


10 bear cirtiages; 


rays"6f light,” four or five, ori mbre, in the 
93 2 — no 
terþwhich' your eyes, you can 

— ching Bat bright light and ſnadow. 
As ſor its penetration and thickneſa 
hath been ſaid above; to which I ſhall 
chat 1 have Tech the Thames ice of the duk 
neſs of eiglit inches; or more, near the middle 
of the ver and on the ſides much mote. And 
3 the earth frozen near two fbot 
deep; whereas vn the other ſides of the ſame 
1 0. 4 richer mould, the froſt did not 
F pipes of 
lead have been broken above a foot under the 
ſarface of the: .' I ſhall not mention the 
mountains of ice found in the moſt nor- 
\therly ſeas, but proceed to its weight. 
Ir is generally known, that ice ſwims upon 
the water. But I have ſeen mow-balls; moiſt- 
ened only with water, and then compreſſed their 
with a ſtrong force, and afterwards frozen, to 
fink : beſides, the congealed oil of vitriol de- 


obſerved under water; whether the ſolutions” 
of ſalts frozen will fink; was:by. me forgotten 


10 obſerve,! and whether coagulated oil will 
fink in unfrozen, as Bartboline aſſitts. Some 


affirm; that ſnow-balls hard preſſed, without 
addition of water, will fink; but 1 
reacheth me the contrary. | 


it is colder than water, which you may increaſe 
by adding falt unto it, or rather ſnow... . 
SMELL it hath none, but it binds up that- 
quality in all, but moſt ſpirituous bodies, which 
it alſo in ſome degrees refracts in them. 
LAST, ice yields both reflection and re- 
fraction, whereof 1 rr N py come o 
its uſes. | 
Mr fifth head was letts and i 
which I ſhall briefly diſpatch. hoſe beſides 
the North and Narth-caſt 8 the abſence 
of the ſun, and the higheſt parts of houſes or 
mountains, are the mixture —＋ ſnow and ſalt 


ale by 


e fire-ſide, as alſo by the ingenious- 


upon ice or ſnow ſoon becomes A 
mixture alſo of ice beaten into powder, and 


upon theſe mixtures, begin their freezing at 
the bottom of the liquor, and = 


round! e from which -proveeded many 


As for its — very one kndys out. 


(than which there is nothing more painfully 
and inſufferably cold to my feeling) as is ap- 
the trick of freezing with ſnow and 


way of making cups of ice, vented by an iD- 
comparable | 
App hereunto, that water falling or thrown 
mixed with common ſea - ſalt (which is beſt) or . 
wich kelp, allum, vitriol, or nitre. And here 
note, that veſſels filled with water, and ſet 


conſequently are 


1 to be broken, as thoſe are, which 


made in Decembeii Dae. 


— not r and that the wa- 
thout them. ' 1 
800 5. 2 oil 15 K vit Meine with 


1 2 ONES. though not 
eee that ſalt giflyed in 


water, and put into. a 
agitated, nor only coals the 2 ex ein 

(which/is yery true) but allo converts it to ice, 
yea," in the very. ſummer month, which: an- 
fwereth not my-trial, though Kept a whole hour 
in that e in the hard 


eaſon, 
Tas following experiment alſo, | | add, pro: 
poſed to 


— 


1 d a. bol head, containing a quart 
of water, and. ſet, in an iron pan, ſurrounding 
it on eyery; fide with ſow, Whi ch covered allo 
part of the neck; and then ſet the kettle oyer 
1 fire, took now and then the bolt· head . 
from the fire, « whilſt the ſhow was thawing, 
but not 'the;leaſt ſign of freezing appeared in 
the water put into the bolt-h 

As for the helps of thawing, take this ex- 
E I. ſet. in the ſame cellar three pans 
ull of ice, one on Newcaſtle coal, a ſecond on 
ſand, a third on the earthen floor; they thawed 
in the ſame order they are mentioned, which 
was thrice repeated, and once that placed on 
82 did -thaw, when the other continued 
ice. | reg gaath es ſeem neither to 
mote or hinder act of | freezing. The 
ſame ſucceſs I. had with eggs and apples i in my 


foends in water, and common ice is frequently cellar. 


10 Tux lat was ſhall ſpeak to, is the uſe of 
ice. Lou may. therewith make a ſiphon, being 
faſhioned and applied, as uſually iphons are; 
and this will happen, whether you make it one 
continued piece of ice, or two contiguous ones; 
for in both, the water will run exceeding faſt, 


and this ſiphon ſoon empties all the . water 
A ſecond uſe is for refraction, whereof Mr. 


T3 Hook hath given you already a learned demon- 


ſtration. And I having formed ſome ice into 
various figures, like moſt ofthoſe mentioned by 
the dioptrick writers, the ney {v2 were the ve- 
«> aaa like fig. aſſes ; but how 
artes made dioptri * es of it, I know 
gps er to make uſe of them. And 
laſtly, 2 may make a ſpeculum of it, eſpe- 
cially if a piece of blacked paper be placed be- 
hind it, and if you hold a candle at a conve- 
nient diſtance, there will appear very many ſpe- 
culums to your eye, according to the number 
of the bubbles contained in the ice. But I 
could not obſerve any heat proceed from ice, 


though cut in the true figure for burning- 
glaſſes, and ſed in 8 ice; hut frozen 
= PRE glaſſes it will heat a little. 


ISHALL here ſubjoin ſome propoſitions of 
the learned Bartholinus, taken from his book 
De Nive, wan to the former argument, 
who affirms, | | 

1. TnAr the more ſubtile diſtilled ſpirits 
gain a clear ſplendor and clegancy from, ſnow 
placed about them. | 

2. THAT the ray 8 from ſnow newly fallen 
glitter, and excel. in 1 kind of ſplendor, whe” 

wi 
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ee. af rſem 
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comical rponrs ring from ths | 
1 on the — ed —.— 
becime on them a pared: bear-froſ, 
—— wn er 


min und här, in cold wir 
e 
e breaths/ Redms:of n or Moſk 
o- mou of che air, I tried alſo male bail 
ich drops of water, but could nos hit en ic, 
< for they would tiever'becotne white. Whenes 
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Sort” fuſferi in the 3 
dry. T < trived 
"biting plants «data har: e Io! / 
ay what 10 Stn wth lobes e prod, 
ifference -hath/ * drang abe been dle. 
hich tion. cee g 7 


1321 Sberarns eib west Leben and 
makes rhe fleſh: whiter. - I, tried thi in fleſh 
nd fh, bun could. fd no, 1 2 

8 an n white · 

Snow 2 fallen hath no-taſte, but 2 

ground; or frozen, ſome what 

7 My taſte was not fo acute, 
the biting of ohe from the 

other. It 23 true indeed; that ſnow frozen 

| ©. doth more affect the tohgue with its coldneſs, 
< than ſnow: dlone: 
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ind it. 
. Fitne wit 


death i 
new than in old ſne = IL 


brought into a maß. ge in 
. 14. — fadnetivies fond in ſoow. 


tracks! of beaſts, which | — noe relation 
1 ep tuo ve ile anche te * from others can make out. D 
art, 4 


E 


drawu. * He ſaith not 
| | is of iv om lean, an add the 
to extract it. 
16. ArTER Sond now plenty of nuts. 
no plant This fits with the eountryman's 
« obſervation; but any times fails 3 ſuch years 
: © alſo cornmonly, produces plenty of wheat, 
of < other ſeaſoris concutring = 


1 here alſo inſert. Ken rome 
— freezung;. I be 


undder che ſnoty in gardens, 3 
not, that any t whatſoever 
* [ard ſſo my meaning by Ba 
<\ acquires » 


other plants. It is true many plante 
thawing 3 


wine, only by pitting. 
lembick; without help of Rre. The ſe- 
, that the duke af Mantia hed a powders. 


Jtaliap mode, and filled in part with tinged 
ſpirit of wine. Which I ſhall deliyer briefly, 
and in groſs, and not each day's alteration a- 
I took then two of the faid glaſſes of 
equal dimenſions, as near as might be, and 
filled them with the fame ſpirit of wine; one 
of them I placed in my ſtudy-window, ſtand 
ing north-weſt, the other in Mr. Puls ware- 
houſe under St. Paul's church, and choſe there 
a ſmall receſs or room, which was moſt remote 
from the entrance, and the warmeſt in the 
whole ware-houſe. Both the glaſſes were ſettled 
in their ſtations the 15th of Oober 1662, the 
ſpirit in both having the altitude of three inches 
juſt. When the glats in my ſtudy was depreſſed 
by the cold an inch,. I went and obſerved that 
in the ware-houſe to have received no manifeſt 
change in its ſtation. And at a ſecond viſit 
the ſpirit was depreſſed + of. an inch below, 
when that above ground was depreſſed near 


of all that hard winter, it never deſcended a- 
bove 43 of an inch, and never was higher there 
than =P inches and 7 pas fe in 
following, by which time the rs 
2250 to the glaſs, and whereon were fixed the 
d 
ſcarcely legible. And at the ſame time, that in 
my ſtudy was raiſed to four inches Z. By 
which it appears, that the ſaid ware-houſe Was 
in the coldeſt ſeaſon as warm as in a mild 
Marcb, for at that ſtation the glaſs in my ſtudy 
ftood commonly betwixt two inches and 2 and 4. 
And ſo indeed this place to one, that 
went into it at the coldeſt ſeaſon, And to this 
* I ſeveral times ſent in at night my 
ardeſt frozen liquors, which were conſtantly 
thawed in the morning, though it froze ex- 
ceeding hard above ground. | 
THe glaſs in my ſtudy, after two days hard 
freezing, was ſunk below my marks into the 
very ball; fo that I could make no further ob- 
ſervations concerning the cold above ground. 
From the former obſervations, that popular 
error is manifeſtly refuted, viz. that cellars 
and ſubterraneous plates are hotter in the win- 
ter than in the ſummer; which, though they ap- 
pear ſo to us, becauſe oy wartn us in the win- 
ter, and cool us in the ſummer, yet they are 
not ſo in themſelves: for it appears by the 
former experiment, that in the coldeſt ſeaſon 
the ſpirit was depreſſed to two inches and 3; 
and roſe in April to 34; and no doubt would 
have riſen about 4 of an inch higher, had it 
continued there, till the hotteſt ſeaſon of the 


car. | 

Ox thing more I obſerved, viz. that the 
tinged ſpirid of wine had in this ſubterraneous 
vault totally loſt its colour, whereas that in my 


Hoy (596 years after) ſtill retains its former 
tina; 


SINCE the printing of the foregoin rs; 
dix. 1664, (there being no folks 7 
1663) I made theſe following experiments. 
FinpinG the 3d of Far he { 

poſed xpoſed a pint bottle of 
claret, and a glaſs cane filled with « & 
ſolution of ſal gem, train oil, and the oil of 
EO _ and on the fourth of the fame 

oL, II. 


to freezing, I e 


two inches. And during the long continuance + 


egrees, were quite rotten, and the characters 


e ſeaſon diſ— 


nade in December and January 1662. 


month, the night being the coldeſt and ſharpeſt 
that I ever felt, (hich all I ſpake with the 
next day confirmed) the wind then blowing 
hard at ſouth-weſt, T found in the morning 
all the liquors frozen, except the ſal gem ex- 

ſed in an earthen pan, which ſhewed at the 

ttom of the diſh ſome ſeemingly cryſtallized 
ſalt; the oil of the ſame fruit became very fri- 
able, and of a milky white colour; but the 
train oil only loſt its fluidity, and became of 
the conſiſtence of ſoft greaſe. And the ſame 
night a bottle of the Rheniſh wine, called Back- 
rag, and another of luſty white-wine, ſtanding 
in a room a ſtory high, expoſed to the ſaid 
wind, had moſt of the wine frozen in them; 
the ices whereof being taken out, taſted ſome- 
what weaker than the wine itſelf, All the 
ſame things happened the ſixth night of the 
ſame month. It is to be obſerved; that the 
pint of claret, and the fack in the tube; were 
both frozen throughout theſe two nights, and 
after their double freezing and thawing, they 
loſt nothing of their ſpirit, colour, and taſte ; 
nay, the claret being a ſtrong. Burgundy wine, 
though it often ſuffered glaciation and thawing 
for three weeks together, yet in all that time 
ſuffered no manifeſt alteration, but appeared 
the ſame to ſenſe, as when it was expoſed, in 


colour, tafte, and ſtrength. 


As to the concentration of coloured liquors, 
Mr. Hook ſhewed me an oval glaſs, having at 
one end a narrow cane above an inch long, al- 
moſt filled with water, tinged with cochineal, 
frozen; throughout, the ice round about, to- 
wards the ſides of the glaſs, ſhewed -wholly 
colourleſs, but that in the midſt was of an ex- 
ceeding high dye, but the ice, that was raiſed 
to the neck of the glaſs, was lightly tinged 
with a ſcarlet hue. Hereupon' having ſome 
flaſks by me, I put into one a ſtrong decoction 
of cochineal, and into another a like decoction 
of ſoot, which being expoſed to the air, and 
incompaſſed in a veſſel with ſnow and falt, 
they did freeze to the thickneſs of an inch or 
8 and the air then beginning to relax, I 
broke the flaſks, and the diſfolved ice yielded 
a water totally colourleſs, I made alſo an ex- 
periment with a very ſtrong decoction of gen- 
tian roots, which being expoſed in a four-ounce 

, phial, the ice thereof had a far deeper colour, 
and bitterer taſte in the middle, and towards 
the bottom, than towards the outſides of it. 

Anp whereas Barclay relates, that King 
James being in Denmark to fetch his Queen 
thence, in the winter ſeaſon had his noſe and. 
ears in danger of gangreening; which being 
timely perceived by ſome of the King of Den- 
matk*s nobility, they cauſed the parts to be 
rubbed with ſnow, and ſo the danger was a- 
voided: the ſame travellers affirm, that in 

the northern parts, where men become ſtiff 
with cold, and almoſt frozen to death, that 
they rub the frozen parts with ſnow; or 
elſe caſt the whole body into water, by which 
means the whole body is cruſted over with ice, 
as and apples are, as if the freezing atoms 
did paſs from the body frozen into the water 
or ſnow; and this way of curing gangreens 


from cold, Sennertus doth preſcribe, To 
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nothing of ice in hem. 


ing thickneſs o 


the inhabitants told me they had 


of 
= thavings and being c 


tainty, I often Goa 5 As A in eg 

apples, above a times, 11 . 
of unthawing them þ is 

noted, i you immer 
apples eep into the water * 2 vill pp a 
on their dutſſdes, ban Bp 

them near the ſurface of the 9 

As to the Perſian 8 


Get, of making huge heaps r 
obſerved, 


preſerved fot Se of theirdrinks, I 


at by pouring water into an open pan, or 
1285 a flaſk gradually, ſome at one time, ſome 


at another, I could de freeze by this way 
a whole flaſk-full, when In half of a flaſk filled 
at once, thay h belped d by art, was unfrozen. 


I obſerved alfo, that ir {Art rue South- 


wark and vos bran had acquired an exceed- 

ice, cauſed by the flowing of 
the water in them at a for new water 
being zht in by the 


ing and flowing. I obſerved alſe yo. the 
on the banks of Thames above i ve} ink 
*. ͥ K 


or four yards thick, Which thus came to paſs: 
the tide flowing in, and meeting with great 


flakes of ice, we them to the banks, and. 


lodged them on the ice there frozen; which 
flakes there with the former ice, raiſed 
it to that ve height or thicknek.. Beſide 
every, one may obſerve in Londen ſtreets, 
elſewhere, in channels, where ho conſtant 
rent is, that water coming from the houſes 


ning but a little at a time, it freeezeth almoſt 
as faſt as it cometh thither. Nay, I have ſeen 


ie of oe ard 1 in ſuch places, where 


a ſmall rill or 
the ſide of a h 

AmonesT Wat things: 73, that will freeze, mor- 
tar and plaiſter of 2 were omitted: and 
ID play 
all the winter. Ma 


* — „ Y1 . 
- oo : * 1 


of water gently falls on 


1 


e was there con- 


mo e thickneſs o ſome. inches every 


o i 


(and ſome 


| apples and ey 
freeze, 1 find no difference in 3 
| Kee tha ord and them that are nor. 
| D to thole, that ſink * congelation, 
rom 


122 


vg to chk 


take notice; or 
; freeze. It is true; that water having an equal 


"26 Aid 7 Fas E2lkd, . 


fle Mr Lord W in bis Natural Hiſtory 


from him have affirmed to Wt F 
covered with a wet « will 


vegetables; 

123 on or boiling. 
freeze 175 7 nd 

to the conſiſtence of 

none n could god 


7 by others; that they would 


. quantity of ſugar diſſolved in it; will freeze, 


192521 
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| WEED © PE Ie ane therewith, freez- - 


the effect of cold loadſtones, 
ſeveral of them in _ oo and 


within os, in the moſt fevere weather, 


kept in a very warm place. 


bet the needle to the cold 


air, 8 the ſtones, warm; at other times 


both were 


ed ; but in none of my expe- 


riments could I conclude. any thing certain as to 
their dive faculty: for the ſphere of their 
activity was found to be ſometimes greater, 
and 2 leſs, to a conſidetable difference, 


in ten ſeveral 


Purpoſe. 


good ſtones imployed for this 


F n at to find- out a ſtandard of 


; cold, whereby to fit the tinged ſpirit of wine 
| for the weather-glafles, and to that end made 


uſe of conduit-water, and the diſtilled waters 
of plantane, po _ black-cherry, night- 
ſhade, ſcurvigraſs, and horſe-radiſh; all which 
were firſt placed in . Re room where a 
fire was kept, and then removed, and mea: 


hey he as 


,- —_ — into ſpoons in equal quantities, and 


cur- g ad 


ſoon fi the channels with ick ice; for run - obſerv 


0 them drop 1 the ſame bench: 
** was often tried, I could not 
Dk e inference from them. Only I 
the black-cherry-water did for 
freeze firlt, Ink the, other with 


10 NN uncertainty. The 9 1 
r were for the 


The beſt way to diſcover 1 


1 of 8 of liquors, is to 
| Ton a . or needle * liquors, 


2 


the ice will be raiſed, and become 
When U naked * can diſcover 


© . 1 9 . . * 0 
a ; 4 A : 
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N DI X 


CONTAINING „Mr 


ae EXPERIMENTS and 3 
Relating tothe Preceding 


HISTORY of COLD. 


a; referable to the If rith. 


HE 26th of December in ramp 

ing. (being - extraordinary | 

froſt) there to be quite 

| in iny window negr the fire a phi full 
of the ſokarien of minium, [made in the. ſpirit 


of vinegar,] ſo ſtrong; that part of it was 
into ſaccharum Saturni : n of them 


there was a little than a quarter ofa hoon 
ful) that looked yellow, was not f. 
though, OG poured our, it did nor freeze 
like an oil. 

2: A SoLUT1ON of gold, made with falts, 
and ſtanding in the ſame window by the ſo- 
Ries CI was alſo frozen. ef . 
3. There was expoſed a pint o 

the tincture of lignum mrs propre be- 
ing frozen; there no colour in the ice; 
when the phial was held from the light; as in 
the liquor before it was frozen. 

genious gentle- 


4. Tat often mentioned in 

man, Mr. who was lieutenant- ge- 

heral of the Ruſſian army; told mie; that he 

had divers times ſeen brandy frozen in Raſſa, 

but the ice was not ſo hard as common ice. 2 
5. A FazencH fu 


an 
war pd 

of wine; anſwered me; he had good ſtore of 
brandy frozen in the bottles; and that the un- 
trozetv Pn ous 4 to the middle, 
was a ſpirit of wine by great odds ſtronger 
than ordinary brandy. 

Txt above-mentioned ambaſſador alſo told 
me, that it was uſual in thelr country to have 
wine freeze. 


Paſſes taken 4 of a littir of the Ruſſian Em- 
pero phyſician to Mr. Boyle. | 
6. Tat 5th of Detember; 1 put ſome very 
work French brandy into a China cup, ſuch as 
rink coffee out of; andexpoſed it to the 
ar: in three hours time it was turned into a 
joe all about the ſides of the cup, as if 

Sher cold blaſt had forced it abroad. 
Warzx and fallad-oil were expoſed, the 
oil reduced to the firmneſs of low” v the water 

not frozen. 


x. 


— 


Paratular referable to the In? 1 title. 


HE ſpirit of ſal armoniac made with 
quick- lime, volatile oil of amber; a 


{mall 


that waited upon 


* to 0 cow, being an the midſt of winter (which in thoſe northern 


me about the freezing of ſpirit Pe 


quantity of oil of vitriol; ſolution of 
filver in aqua fortis, ſome diluted with rain- 
water, and a phial full of weak ſpiritus ſangui- 
nis humani, was expoſed two nights and a day 
to the cold. The event was, that the three 
former liquors a not to be at all frozen; 


| the ſolution of ſilver was frozen, and the ſpirit 


of blood appeared almoſt totally turned into 
ite, (for ſomething ſeemed to be unfrozen at 
the bottom, eſpecially near the middle part of 
it) and the ice roſe up high enough to fill the 
neck, and 2 ur the Nag vg I found 
lyin e ice above the neck. (The | 
ig do xl broken.) wil 

2, UnzzcTiriep oil of turpentine, though 
being expoſed all night in a ſingle phial, ic 

would not freeze; yet the ſame quantity (which 


was about two or three ſpoonfuls) being ex- 


ſed in an open earthen pottinger, the upper 

- Aorde ico of a N an =_ 
A Dn e this of e urine, 

. A TRAVELLER, bred to be a phyſician, 

in Drmed me; that in that part of Scotland, 


where his father now lives, there is a lake, out. 
| of which runs a little river; whoſe waters, nei- 


\ ther in the one, nor the other, are ever frozen 


rts is wont to be very ſharp) and that lumps 
af ſnow and ice caſt into p 4 lake do readily 
diſſolve there; and yet, as he anſwered me, 
this water doth not differ in taſte from com- 
mon water, as he divers times obſerved. 

4. I WIS told by a colonel, that the ſol- 
diers this winter making uſe of ſallad- oil to keep 
their locks from freezing, found they could 
not diſcharge ; but being adviſed to hemp. oil, 
they froze not: neither will train-oil freeze, as 
it 15 told me, 


Particulars all to the VIA title. 


leutenant G. Drummond told me, that 
he had often been fiſhing on ponds 
and that had been frozen over ſo ſtrong- 
ly; that men might march with cannon over 
the ice; and yet theſe lakes were ſtored with 
live fiſh, as they found; when they broke the 
ice in ſeveral places, and drew their nets under 
the ice from 29 to another. — tony 
being drawn out, packed up in ate, 
'- hes continue good for a [rin dy or berter, 
without being either ſalted or dried. 

2. Aud it was remarkable, that the fiſhes 
being drawn out of the water found ſo great a 
difference 


397 


* 


2 * 


and 


* 


* 


ExpERIMENTS and OBSERVATIONS, 

difference between: it and the cold. air, that“ N as with 
r 

leaps up- and down, they. were 1 | 2 218 _ _ 

ns | 7 pr cd whenet the odour tame, dae would | 


as as a . He told me, | - aw" 
Fe Ro frozen, it was thitwed ' caſt.thamſelves the ſea, and ſwat directly 


by the fire, would be quite ſpoiled, and the towards the whale, as my relator and others 


would be i 


its natural taſte, but obſerve who had the curioſity to row at a 
; ths But Genus „ N 250 whether their noſes 
fleſt and fiſh being Kept in cald water, would would ferve them for guides, when their eyes 
there thaw, and become tender, and ſo grow could not. He aw no other bears in thoſe 
fit to be dreſſed; yet he obſerved not, that in parts but. white pnes. | 

9. An inquiſitive doctor of my acquaintance 


fleſh would not only 1 
incredibly hard and 


the thawing they acquired a coat of ice, as 1 
told him I obſerved frozen eggs and apples do bought at Moſcow a ſmall quantity of 


© tacky that did as it were drain out at the bot- 
3. Hz alſo told me, he had” frequefitly tom of a pipe or hogſhead, that had not been 
ſcen men to have the end of their noſes, and tapped, till it was (unawares to the owner) 
the upper 2 of their cheeks frozen, even frozen, This liquor was much ſtronger and 
when themſelves were not aware of it, and that better than the wine that afforded it, and the 


in England, when thawed in cold water. 


chey were very careful not to enter into a ſtove, fame of its goodneſs making others croud to 


or come near the fire, to relieve themſelves; buy the temaining part of it, they found it, 
becauſe if they did, the frozen parts would be when the veſſel. was kept in a warm place, 
apt to mortify, and come off, but would which thawed the ice, to be little elſe than 
rub them well with ſnow, by Which means ſtrengthleſs phlegm. The fame phyſician had 
they were thawed, though not without ſome likewiſe ſome 8 frozen, whereof the 
trouble, yet without 2 | | part that reſiſted the cold (and was taken up 
4. In Lapland they uſe another way to re- near the top of the veſſel) was ſtronger than 

ſtore frozen limbs, viz. by making a certain wine; but the reſt, which had been anee ice, 
kind of a cheeſe of deers milk, which they toaſt was worth little or nothing. And as to theſe 
againſt che fire, and anoint the place affected and the like glaciations, the ſame doctor told 
with the Caws-boby, and that reftorey the fro- me, that he obſerved not the unfrozen liquor 
zen member immediately. © © © to retire always into the middle of the veſſe}, 
5. I Hav ſame Cheſbire cheeſes, of which but rather (eſpecially in ſack) tobe intermingled 

I deſired the cheefemonger to chooſe the fatteſt with the ice, almoſt (as I gueſs by his deſcrip- 
and firmeſt to reſiſt the froſt ; but they were tion) as honey is diſperſed into an honey-comb. - 
all frozen, as alſo a Chedder cheeſe of a hundred 10. Sou of the men of the old ſea-cap- 
pound. I threw one into cold water, and in tain's, that had been in the frigid zone, being 
a quarter of an hour it gathered ice about it, on ſhore off Greenland, opened a barrel of good 
or rather the water extracted the icicles out of beer ſtanding -an end, and before they had 
it, AY n drank much of it, the wind turning ſuddenly 


it. > | 1 
6. Frsx thaws ſooner and kindlier in cold 


water, than in the warm ſtove; but thawing 
in water is = proper to fleſh, which mu 

have a time anfwerable to its bulk, or elſe it 
will never roaſt further than it is thawed, roaſt 
it never ſo long, and carefully. | 
7. Ir is their cuſtom in Ruſſia, eſpecially at 
Moſcow, to thaw their fiſh (before they put 
it to boil) by letting ir: lie in cold water, till 


fair, and being haſtened aboard, they leſt the 
barrel behind them; and the next year coming 
ain to the ſame place to fiſh for whales, ſome 
of them went aſhore in a ſhallop, but were 
by extreme cold, and the interpoſition of ſome 
ice, kept for a day or two from being able to 
get to the ſhip by which accident their pro- 
viſion falling ſhort, one of them remembred 
the barrel left behind, and coming to it, found 


it hath got a cake of ice about it, which they it ſtanding where they left it, but very hard 
take off, and then put the fiſh into new cold frozen; whereupon they took a ſpit. they had 
water, and, when it is covered with ice, take with them, and made a good fire, and there- 


it out again: this they continue to do, till the in heating it red- hot, they broached the frozen 


fiſh will occaſion no more ice, and unleſs this barrel with it, and when the ſpit had reached 


be firſt done, they find it will never be well almoſt the middle part of it, there came out 


boiled. . | 

8. An old ſea-captain told me, that they 
very often met with large white bears, out of 
which they had fat enough, when well ordered, 
to yield a hogſhead of oil * 
Tut ſame captain told me alſo, that white 
bears in or about Greenland, notwithſtanding 
the coldneſs of the climate, have an excellent 


ſcent; and that ſometimes, when the fiſhermen 


had diſmiſſed the carcaſs of a whale, and left 


on their legs would loudly ſauff in the air, and 


it floating on the waves three or four leagues 
from the ſhore, from whence it could not be 
ſeen, «theſe animals would ſtand as near the 
water as could, and raiſing ves 


ſome quarts of a turbid liquor, but ſo ſtrong 
and heady, that it made moſt of them drunk, 
and fall aſleep for divers hours: after which, 
waking, they did for curioſity ſake ſtave the 
caſk, and found, that about this Tpirituous li- 
quor the wateriſh part of the beer had been 
hard frozen on every ſide, and the liquor had 
been altogether incloſed in thick ice, This re- 
lation I had from the old captain himſelf, who 
was imployed in that voyage. | 

11. Tu often mentioned r of Sma- 
lenſco, a famous fortreſs between Ruſſia and 
Poland, told me, it often happened, that the 
French, and ſometimes the Spaniſh wines, 


that are yearly brought from Archangel! to 


Moſcow, 


ace in 
=: 
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Els 


The e all Experiment about Keren m de 
0 {I by Mr. Borr E, Teferable to the VIlch Title. 


jy 
11 $33.5. 1 


bb du pn et im 
bad Been thawed by che fire-fdt 


MT 


N Wan Fir 
or in z tore. 


3 


Es 


een 129 r e 7 


wh 


Were eee e the Regul Socket, Nov. 23, 1674 
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2 8 ae e they | 


5 He 'be 287 ig a lam 
as Nender* as 'a gooſe-quill, or 0,9 
This veſſel was filled with water, till the liguor 
reached to a pr retty height in the Ron park, e 
ten 1 put! it eb a mitte 
Hourtwwics apif filt, in which mixture 4 cav1 
had” been before 8.4. to receive a 


ef itt! But though ö out pu the: gli 
into this niger dar on, 


UM 
15 


ſeem to be ſomè little ſhrinking A Pb. | 


water, yet that was very imall, * ſometimes 
very ſcarcely,” if àt all, diſcernablez n nor did 
the water afterwards appear to ſubſide, and 
exhibit the other phænomena of freezing wa- 
ter mentioned by the excellent Florentine virtu- 
oli : only when the liquor below to be 
turned into ice, the quick aſcent of it wes mi- 
-aifeſtenoughs 

Wu sxrox x we afterward cauſed the ſtem 


part was about 3 inches in diameter 
(taken on the out ſide with calliper compaſſes) 
we cauſed,” I ſay, this ſtem to E drawn but 
at the flame "a lamp; till it was at leaſt as 
ſiender as a ravenꝰs quill ; and the glaſs being 
filled with water to a com height, that 


ſerved 2 pbænomena. 

Finsr, As ſbon as the globous part of the 
glaſvcame to be as it were ĩmmerſed in the fri- 
goriſick mixture, the water in the ſmall ſtem 
anſtantly aſcended, ſometimes the length of a 
ices rb and ſometimes leſs, and ſometimes 
And this aſcenſion was ſo haſtily made, 
— — and ceaſed — in the 
ſame moment; after which the water began 
(though more ſlowIy) to ſubſide again to its 
former ſtation, or thereabout, which, with other 
circumſtances, ' made it very probable, that as 
the Florentine virtuoſi ingeniouſly labour to 
prov, this ſudden change proceeded rather 
m. the conſtriction of the glaſs it ſelf upon 
the. firſt contact of the frigorifick mixture, 
than upon the ſenſible condenſation of the water, 

which! is not likely to be ſo ſuddenly effected. 
SECONDLY, But whereas the newly named 
philoſophers recite, as a conſtant phænome- 
non, that after the firſt Ons of the wa- 
ter, .and a 2 e for a pretty while, 
the water will coofiderably depreficd once 
more, before it begins to riſe, we could very 
rarely indeed and ſcarce ever obſerve ſuch a 
=" to happen, though I cannot ſuſpect my 

QL. I 


; ly made on other © ER ons, that 


{af to have overſeen i it 1 5 Vint of PTY 

For my _expettation of ſuch à ſyblidence of 
the water, Fr its not appeating 0 me the Hiſt 
7 time, inv me to repeat the ex- 
1 ſey times one after another, and 


ely 9 5 rd: W. EY 
ge 12 me, Ne bang 
0 ane purpoſe 2 


water in con- 
enicnt glaſſes "would ' ſuffer ſome degree of 
denſation by the action of a frigorifick 
mixture, before it would begin to diſcover any 
ice in it. But having reiterated the experiment, 
till I, and thoſe that aſſiſted me, grew weary, 


ge 
this ſeerned ae e ran 
I! had often fotrierly 


1 was fain to abandon it, leaying the proſecu- 
tion of it to farther trials; For I dare not 
a at that ſo many eminent virtuoſi, as en- 


Florentine academy, could miſtake, 


or miſrelate à matter of fact, not once, but 
of a round bolt-head of clear glaſs, whoſe 


frequently, and uniformly taken notice of by 


them, And beſides that, as I was faying, it 


is conſonant to my own experiments on other 
occaſions, in one. of the glaſſes, wherein I tried 
this very experiment, obſerved the ſecond 
ſubſidence to be conſiderable. | So that I can- 


not but ſuſpect, that the ſo differing events of 
the — — and dilatations of it. might be 
very ſlender a Pipe, we ob⸗ 


eir trials and mine, as to this e 

y proceed 2. from ſome peculiarity in 
the n they employed, or in the qualities 
of the glaſs, which the 1 veſſels I uſed were made 
of, or in the length and ſlenderneſs of the 
ſtem, conſidered together with the groſſneſs 
of our Engliſh air in ſnowy weather, the preſ- 
ſure. of the air having elſewhere been ſhewn by 
me to have a great ſtroke in divers condenſa- 
tions aſcribed to cold: but whether to any of 
theſe things, or any other, that, which we have 
related, is to be reduced, future trial muſt de- 
termin e. 

TairDLy, I obſerved for the moſt part, 
that after that ſubſidence, that almoſt immedi- 
ately attends the firſt riſing of the water, there 
would be for ſome time, more or leſs, a reſt- 
ing of the ſurface of the water in the ſame place, 
which « enued till the upper part of the wa- 
ter began to aſcend upon the W of the 
glaciation of i its lower parts; and the duration 
of this pauſe or reſt of the watet I found to be 
very uncertain, being at ſome times ar leaſt 
twice or thrice as long as at other times, ac- 
cording as the frigorifick mixture did more or 
leſs vigorouſly Operate upon the neighbouring 
Water. 

FouxrEHL v, Though if the experiment was 
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congealed, than when fluid: ſome li -· 
quors having been found by to be 
„ others to be condenſed, by being 
eee eee 
that ; an 

paris of ice in the ball, N than. eſſential oil, will loſe its fluidity, not only ſooner 
Sa took out of the mixture, as ſoon.as I than hot liquors, but with a far leſs degree of 
Porceive the leaſt beginning of rifing in cold than water it ſelf ; I thought this would 

| . een ſtem, yet I 1 be a fit fubject to make ttial upon, — 
ugly 
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thawingofeþisthickned banc - 

* 17 510 time to time ſeveral bu STE 
Pact pats divers of which bubbles & 

Rah he Keen in the coagulated matter 


ciremerivh jut before hie ſeveral — 
exhibited" various and vivid corre,” ane 


e, 1 
Particulars eferable to the x 


FxAr bolt-head, ſealed u 7 aeg 
bout 17 inches in len 
cies of the water, being let 1 th fti- 
Sarifick mixture for eight ot nine hours, the 
water aſcended 15 inches und 2; that I mea- 
fured, and aftetwards f of 2 of an inch, ac- 
cording to the meaſure of another ; after which 
time neglecting it for one hour ot more, while 
I 'was at ſupper, it blew off the ſealed end pf 
the glaſs quite round, and broke the bottom 
of it into many pieces, et. Ln the 
whole body of the pipe . 


2. Warts freed Thom ah, by aig 


Yood while in the exha 
ealed up in a round bolt-head; whoſe 25 5 
bove 1 2 was wy 1 15 Ht 3 
to the ſe a 4 gorifick 
mixture, exhibited: an 8 prettily "0 
and without conſpicuous. bubbles, in ] 
two hours the water came to be i impelled peed up 
four inches and 2, and ſeemed to reach a little 


above the baſis of the conical and ſealed part; 


upon its breaking with a Ee hg the pipe was 
py and there Ax 


water unfrozen under the ee 890 The 192 oe 


Is 


11 


1 


1 


veſſel ſeemed to ſmoke. con ſidering the 
ſhortneſs of the cd if of Es glaſs,” we 
d the air to have refſec'ro co a- 

ut the 2oth part of its Toke Rei,” 
3. Tax globulous part of 2 er of 


bout three inches (for Karte mth - 
meter on the out-fide, Was Fad en 7 
to the bottom of the ſtem, and then 


carefully freed and ſealed, was frozen' from bong | 


bottom upwards, to try, whether the abſence 
of the formerly incumbent ai would by make 
the ice afford larger bubbles, and conſe Tone 
take up more room, than other wiſe i it 5001 

e water was frozen in the ball; and a 


when 


| thar the back uf che 


- little way in the lower hs ns we 

f found; that {the 8 from 

the Grit ation of the water about eight inches 

e any ſn whale e 

. Mace. den 5 an 2. 

afterwards ſealed 4, FR IE flv * 
7 ings 


ip N 7 fo han 


Mk HR al Tv e Shs 6 
Po; 13 3G 4.7 % 021501, e 10 
ve Particalari rn to the xb. e 


1. f ERE was lies: a ſtrong 442M 


. of braſs, . whoſe cavity was two inches 
in dameret, into which vas put à bladder of a 
convenient ſize, with a ere in it, 


— Which was — 2 lov in — 
than the cavity, that it might riſe 


—.— 


' which were placed divers al 
the plug. anch hindet its being litted 
vp by the cn ͤ wont to be made in water 
that is made tu froene : then a frigorifick mix. 
ture being afterwards: N. tu the cylinder; 
it appeared within half an hour, or ſome what 
more, hy a rircle, that had been purpoſely traced 
of e e Fore it was almoſt 
contiguous to orihce-of the cylinder, that 
the water in the bladder began to expand it 
ſelf 3 and about two hours after having occa- 
fion to ſhew' the experiment to ſome inquiſi- 
tive perſons; the. circle appeared to have been 
heaved up, in any eſtimate op 3, if nat half 
an inch, not the weights, that 
indeavoured to- hinder apart though 
theſe- weights amounted to 115 pound; which 
were all the determmate weights we could then 
procure, beſides brick; and ſome other things, 

that were eftimated at five more. Nor 
did I doubt, that a Dr neee 
have hindered-its expatiſion. 

Tu day after the abpye — experi- 
ment was made, to try the expanſive force of 
freezing water, the ſame” was reiterated after 
the manner above delivered, but with this dif- 
ference, that having eure more weights, 
when the plug was lifted up 3 of an inch, or 
the ſomewhat better, (which. began ſenſibly 
to riſe within half, or thret quarters of an 
hour, after che frigoritick mixture was applied, ) 
ooo ET 

a 
eight wha, e hea 
weights 1 we 
1 came to fifteen pounds 3 v 
that the whole amounted to 230 — 
if the hundred pounds were both of —— (as 
their bulk and weight invited us to gueſs) of 
that ſort of weights, which are called the great, 


ht and fal}-caſtly-in it. Upon the u 
this: plug: was laid a conveniently 
body, u 
to 


a hundred” containing a hundred and twelve 


pounds kapiere, twenty four muſt be 
added to the-Fim; which - would. thereby be 


made up 2 54 pounds, 
EY 2, AN 
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DTIC Pros diameter . 
— Fea wil or we ker 
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wes Rlled with water, RE og 


4 10 . th 


ee pen ., 


7 * 
= 
E from den ub ih, Ae bartel be! 

| 1 ev 
—— Chae * und falt ard Foy ages: 
for about two. houm or 8 pd als pl bottle would mt 


1 5747 Ne Ms al Hr N 19V 2£EW Ts 
Ou particular-referable 70 . Kin "OY þ 
E od Stalh. Id. me; chat Git 


ſea,” wilen'the witd blew off from the | 


lay, not 
told Tee it, but ee. 
ag 


& 5 G90 1 5 % 


crab xv . 0 
V 1 


ew 

made the ice De 

„A STxone barrel of gumòf twenty four 
long, having che ee and 


r otheriof roſemary, and; the tl 
| in cher. ſmall, 
2 and were 1 — = hg 


. 


| the fire and a hainmer un it were. 
into the barrel, the touch · holt came to be un- | 
7 en the mixtute 


| hin ar > ney as thick (at leaſt) 
common {moke,. which fumes played up 


put to freeze in ice 
rettily figured, and 
in it ſo minute, 
globe, which the 


( 

n of ba Fo we not pow- 
was / when it was ſuffered P, 
that the 2 hi, did not appear to 
nelp-atith do : but 

ANaw tiered 425. 


— 


— TITER apt Se. 


the eye and the light, 
whole body>were” 
S 
D A 
yr but "would | overflow it on all ſides fur a 
good while! Fuſe the word, overflows, becauſe 
indeed the fares did nor only ohe of 
tho grep — r 
the 0 as as 
fall down = wie di of th ve, fence 
in ms, as i * 
7 ene : ſo that the furttes ſoem- 


| plentiful 

to de for beſidly chaſe, that were 

ſpilt out of the britad of the veſſe), 

TIL bs 
"of the li 

that the 


—— 1 


ear ſpirm ſtemed ——. little 0 lb 
ſide, yer ſume r nate mne dect, 
till further trial. 

6 Du did dt ſulled-fo- often 
inwthe: frigid:zone, — — — when 
hisſhip-was immured! wittt ice, ſo tar they 
amild not in ia long tim 
of ſalt wnter, he matle wells of the thick pieces 
akcice, - torectiventhy liquor of the thawod: ice, 
and*found-tliar:water. {though on the main i 
ta be: good! freſſi water and fit for 
drrſſing of tiieit meat and other uſes; ſb that 
ho never feared want of — — 
H alſo told me, that he had: divers times 
oftice;that reached 
and that onoe 
ec of ier ſo thick, 

fathomf wich He 


inge and other 
ways me with. 
. Od onthe kt were not 
very bigtiabove the-water; inſorvely that w 
Lakt him bhad: trial, that a 

of — icei cbald hive but — 
tenth partraf itaþave'the: water it was made 
E he anſwered, that chat 


ſeirecd; chen there would be 
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get ſo much as a barret 
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an almoſt foot ſea, when he had not yet 
con- far on- it, he undd, that chere was a ſtorm at 
„ and mentioning TEES 
a thing, th  Dwtth- navigator, 

a broke! thoſe ſeas for the whalechſhing, he 
affhred him, char he Bat ſeveraFtinhes' ob 
yt; e 


ne particular referable to the XVII Title. 
N . Siberia. a northern province of Ruſſia) 
two foot in depth, beneath which it continues 
frozen, and yet. over this frozen- part of the 


Fom the Rees emperors chi phyictn. 


* 5 reforable' to' the XVIII Title. 
HE little ſealed weather-glafs ard being 
T © taken; was put into a glaſs broader 

on one aide ene 
fide-with rallbw; in which: the” ball in the 
inſide of it was more e with water; 


and-that water b „ notice was taken 
whereabouts 4 fin. of wine reſted in 
the ſteètm: hor af which, tlie ĩce being newly ta- 


ken off from the ball RTE _ 

ceeding'frofty morning; ju remov 
of rlie ler t —— — 
it uſeth when a' glaſs-babble” filled 
with wurm ES W removed into 
but. net liquor, as 
— por fy not only as much as it 
Had ruten, * * (che INNS of 
- 
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begin | 
the ball of the weather-glaſs for a pretty 


wie in n 


this nine or ten of the clock in; the 
| om nt oa wa gin 


8 
in the it nan, bring about nine ef the ; 
mark, and con - 


the ter it had reſted there a g 


ht eee 
. the ſtandard 


Wes Tus laſt kk ws 


unto the garden, and left there till this morn- 
, when the tinted ſpirit 
above two diviſions beneath the cipher 
or freezing · mark 3 Da much er was the 
cold of .the air, than was abſolutely 8 


for the congelation of water. And yet. 
coldneſs of this very night did not by Arme 
ac; fo increaſe the heat of the hier but 


| that a phial, containi about two or three 
ounces of chymical oil of aniſe - feeds, being left 
chere till nine of the clock this morning, was 
taken out without 
which argues, that the heat of the cellar was 
inferiour to that of the outward air in moderate 
ſeaſons, ſince oftentimes, both in ſpring and au- 
oy os iy gen a 
air kept in a fluid form: as this 
of oil in the fame. phial 4 


wherein it was 


ved, was kept by the E warmth of 


7 ber many times this One, | 
nis, morning (being December 2 , 
162 3) a hk oor te of the clock, the bo 2 
ther a been, froſty. ( one mild, but 
rainy day) or near af 0 | 
cather-glaſs out of my window, and 
aying held it a while in the open air in the 
court, as alſo. wetted it with water, to reduce 
it the ſaonet᷑ to the coldneſs of the ambient air, 
1 cayſed one i to pump ſo long, tillto * younger 


2 27 4 > 


after it had. continued: froſty w. 


is ſubſiced Fw two full diviſions or I 
beneath its tation in the warm cellar, 
But — L 8 —.— 


a 
F hwy Hyg mp ens 


NE IN 
the ſun did not-ſhine out, 
to be ſub 


being thawed into a liquor: 


four days, (it Lmiſtake not the number) about 


be 


covered with water juſt at the 


in all 1 i 
r eee. 
AFTERWARDS-/in-the ſame place-I b. 


of the houſe, O Fiich the 


had been in 


yet by the 
glaſs the air was juſt at the ſame degree 
warmth (if not a little (ground, chat the water 
had been Ge 


the water —— in on Oxford, 
whine aun yery cold weather it = 


wenthers 
cauſed 


Tux next day, being the fourth day of the 
froſt, the neighbouring ſp r 
informed by thoſe I ſene to de) had not, dur- 

| t days, ſmoked, did ſmoke 


of the 2 be 


2 which 
A rela- 
= — was . —. ee 


tincted 


tincted liquor, when 1 Le it to 
riſen higher now ona full. 

an inch, than 1 make-it do at the ſame 
head diyers weeks! ago. But note, that 
_ g-water: was pretty deal 
anne the tume 


= 


I n 


dneſs and tempera- 
ve me ſuch an e 


in an exactly ſealed. * that the 
tinged ſpirit of wine was higher at ſome times, 
when the weather was froſty, chan at ſome other 
times, when it was not; and that having had 
occaſion to BY: weather-glaſs with the ball 
in water, was afterwards. frozen, and 
continued. ice for divers days, be warily. brake 
the ice all about the hall, and removing it 
thence into the air, though it were in the ſame 
room, yet he found the liquor to deſcend from 
ſuch a mark to ſuch a mark ; and having de · 
fired to ſee the inſtruments, I found the bigneſs, 
land wy e eee 


ut ne 
above mentioned 4 1 bound. that the li- 
jor, by being removed out of the ice into 
e air, hat bee a pretty * * er 
inches. 


A folio given me by an pf * 
| lately returned out of Po 

7. Aa the 21, 22, and 23d of Daten- 

ber 1669, old ſtyle, lying within three Poliſo was 

miles of Warſaw, we ſaw every day the ſun ac- 

with two 


meter of the ſun from it, and continued viſible. 


ing extreme cold, the air as clear, as 
ſibly to be imagined, both night and day ; 
when the ſun did ſhine, appeared as "Fall of 

ittering { 

th been hoy, when it hath frozen very hard; 
which generally ha ＋ 2 the air being very 
clear, and as gene 
ing clouded any time together. 5 

8. Tux old ſea · captain, that ſailed 0 often 


ng being April 8, 75. that 18 or 19 years 
Dutch ſhips, whereof, one was a Hollander, but 
he told me. When they were come together as 
in Greenland (as I remember) the maſters of 


the two ſhips deſired. this captain to give them 
leave to o lk * with- him ; which, he told 


1 December a Jarmary 166 2, &. 


com helions, the one eaſt - 
N other DEE almoſt 1 in a dire&. 
line, und diſtant about 8 or 10 times the dia- 


from near ten to twelve a clock, the weather 


gles or particles of ice. The like 
ly thaws, the heavens be- 


to Greenland to fiſh for whales, aſſured me yeſ- 

he ſailed thither in the company of two 
the other of Embden: the names of the maſters: 
far as the place, Where the Eagliſb uſed 10 ſtay 


hr ns he cauld not poſſibly da, bein # ſervant 
of the Greenland. y, and emp yed there 
then. Whereupontheſe maſters old him, 
they would then go ſeek their fortunes in 

an unknoyn world. z and ſeven or eight weeks 
after, they came back to him, miſerably diſ- 
treſſed for want of freſh water and fewel, which 


they defited: his leave to tales upon the place; 


wluch being but an act of humanity, and in- 


ut trenched not upon the rights of the company, 
be willingly permitted. Whercupo Fs 


n they fell 
into diſcourſe of their voyage j one nr ef themaſ- 


ters told him, that coaſting * the Ice, in 
hopes to find ſome new land, and ſome place 
where they might 4 as "well as conveni- 
ently fiſh For * y had at length come 
ſo far, that after the f = and dark weather 
was cleired” up, they t the latitude, and 
found it to be 89 deg ſo that N were 
within one degree of the pole. 

Tus ald captain doubting of this, the miaf- 
ter brought him his journal, where the courſe 
was ſet down; whi teſtified the ſame thing; 
and — Bot — — the maſter bf 

other (for failed in company) he 
agreed in the ſame relation. And the rata 
hearing, that the ſteerſman of one of the ſhips' 


was a Scotſman, he got to diſcourſe with him, 


and ſaw his journal too, which agreed witli 
what the others had declared. And afterwards' 


one of the maſters having occaſion to come 


to London, and being there met accidentally'by* 


our captain, he brought him to ſome-'of the 
Northern company, to whom he averred the 
foregoing relation, of whoſe truth the captain 
ſeemed to me to be convinced. I asked' him 
ſeveral queſtions relating to this odd ſtory, to 
divers of which he could make no anſwer, 
having not asked them of his Dutchmen; but 
to ſome few things he gave anſwers, the ſub- 
ſtance whereof was, that thou there were vaſt 

gions of ice towards the ſhores, yet where 
Tp 0 found themſelves ſo near the pole, the ſea 
water r had not begun to fail them, arid if they 
hey not _ 8 _ proviſions would not 

old out, they might have made a 

haps asufar as Japan. That rod ür arg 


eaſt there came a great rolling ſea, which one 
of the maſters, that had been at the 


the cold there was not extreme, but ſuch as 
they could well endure, and complained no 
more of, than they did in Greenland. That 
failing from Greenland towards the pole, they 
found the compaſs to vary a poi ab, after. they 
had failed ſome degrees northward; then the 
variation of it was for a great while lende 
rable, and a while after that, it came to be two 
points. And laſtly, when they came to be ſo 
ow the pole, the eclination increaſed ſtrange- 
; ſo that at 89 degrees of latitude they found 
3 variation to be four, not degrees, bu e 
of the compaſs, and that towards 
9. Tux old ſea - captain told me, xhat th 
are in the ſeas frequently 8 with thi 
fogs extremely cold, which laſt ſome of them 
10 or 12 hours, fome a whole day, and others 
two or three days. 1 
* 


very open and free ; ſo that if wood and 
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bay of 
poſ-. Biſcay, compared to that Spaniſb ſea; and that 
„ and 


PERIMENTS: 
| at Anchor in Bell 


ment or drink, he. ſtill 
a lather with his 


ow the fon thaw —_ o a 
Aces. a> declared, although it 


Ve: you a. 


1a. A wind 


ther 
5 — whack mare in ENlaud, but 
6 yg | — 5 
GC. 1 

ming the 


which Olearius calls vuromet m. 


ene de en 


little inferm you 


. 
= 
* 
— . 
* : - 


. 


* $W pon” 


. Erertraut &. Diuniniend 


are, as 
theſe parts, grey, (griſe,) but tnow-white 


: t id 
. c 
ruther 


have: — 1 


there. And wen I 
were not ſomo othet- 


rs of Miſcovy he had ſeen ſt 
milk-white 5 when-Paſlied, | ore 


colour according to the 


: 


— pee 
( an ingemous gen an; bn- 


tell me, that; whereas the river Dim 


on one-ſide of the river 
colours, but on 


ters meet with 
the river, 


- 


Ruſte, 


any: white Hares 


they ſay it is a MMR. 


Auen de odd SSt, of cold in 


and- ſome other countries, - where chat 
| quality 


with a cane or ſtaff furniſhed with A metalline 


them without great pain, | 
out leaving ſome of the ſkin of his tongue be. 


ble credit. The reaſon of this odd phænome- 
non, as far as I can conjecture, may be the 
great and ſudden ſoſs of agitation occaſioned 
in the ſpittle and part of the tongue, by the 
great Want of agitation in the parts of the” 
metal that they touch. For if a bowl (for 
inſtance) of tvory meet in a direct line with 
mother of the fame bigneſz, that is alte 
mobing upon 4 biſliard- table, it will commu- 
nicate to it but a part of its on motion, and 
ſo retain the reſt for itſelf: but if the impelled 
bowl were at reſt. the impelling bow! will com- 
municate to it alf, or almoſt all its motion, 
and loſe as much jtſelf, as may appear by its 
remaining quieſcent in the place of the other. 
I muſt not — Ap this fuhje&t'of motion 
among bodies, that hit againſt others. But to 
pply the obſervation to my preſent purpoſe, 
it ſeems the metalline handle of the ſtick, by the 
intenſeneſs of the cold, has its parts ſo deprived 
of motion, that when thoſe of ſpittle and the 
tongue have communicated to them as much 
of their agitation as they can, there will not be 
between thoſe three bodies agitation enough to 
keep the ſpittle fluid, which conſequently be- 
ing turned into ice, will ſtick ro the two con- 
ſiſtent bodies it adhered to, namely, the tongue 
and the metal, and by this means will faſten 
them together. | | 0 201 10 | 113! 
Ix confirmation of this conjecture I ſhall 
add ſome other phænomena, which may be 
explicated by the help of it. And firſt we ſee, 
that in very froſty mornings the ice, that ſticks 
to glaſs-windows, often appears in the form 
of trees, or otherwiſe oddly and prettily figured. 
This is vulgarly ſo explained, as if the cold 
produced thoſe icy bodies on the outſide of the 
glaſs, through+ which, ſome fancy, that the 
vapours of the warm room penetrate: but it is 
plain, that this ice uſes to be formed within 
the room, as I have divers times obſerved, ei- 
ther by the thawing of it, or by ſcraping it 
off; ſo that it appears to be formed of vapours, 
which being carried to and fro by the air, when 
they chance to paſs along the glaſs-panes of 
the windows, which by the cold, that reigns 
in the external air in froſty weather, have loſt 


pours transfer ſo much of their motion to the 
glaſs, that they retain not enough to keep them 
fluid ; the conſequence of which is their being 
turned into ice; which in very cold countries 
may be far thicker than it uſes to be here: 
inſomuch that a learned acquaintance of mine 
aſſured me, that he had in Ruſſia obſerved in 
fome ſtoves, (where it is like the heat produced 
ſtore of vapours,) that the ice on the inſide 
of the windows was near an inch thick. 
Vor. II. 


heal, "the "Gold js 1 tene n VE" emp ene e, facto Chee 
body, that the tip of the tongue being applied 
to the metal, they will ſtick, ind be ( it were) 
glewed | together, ſo that a tnan*caritiot ſever 
pain, and fornetimes with- 


hind upon the handle of the ſtaff; as it hay been 
affitmed to me by eye-witneſſes of vnqueſtiona-” 


the wonted agitation of their parts, theſe va- 


made in December aud January, 1662, Mc. 


ality reigus in winter, it is none of the leaſt 
Sad rde abroad in the air 


A note out of Martinius, is bis account of China. 
5. In Peking elevatione Poli 41. Ir per iu. 
Wrembris ine. 


dium iniſio, flumina omnia adtd duro conere [Cunt 
gelu, ut currus, equoſque, ae ffn qiuegite 
onera glacies tuld 'ferat. Mac 8 con- 
cretio uno fit die; cùm non 11 p ibus,” 69 q 1. 
dem ab inferiori ſuperficie priùs, fuit 7:15 ra 
p. 2 * Martinius in his account of Peking 
p. 27. tells, vs, that although the pole be hot 
© elevated above 42 degrees, yet for four 
© whole months, from the middle of November, 
* all the rivers are ſo bitterly frozen over, that 
* the, ice will ſafely bear coaches, and horſes,” 
< and all the heavieſt burdens. This conge- 
© lation is for the moſt part made in one day; 
i e ice requires many, 


© bur the melting of 


. © and begins from the lower ſurface ' 
A note talen out of Martinius Cromerus hi 


Polonia, lib. 1.9.53, 84. 

6. Tanta oft enim vis frigoris in bis regionibys 
interdum, ut radicitus ply arbores, agua 
ex editiorilocaeffuſa, priuſquam terramcontigerit, 
in glaciem concreſcat. Lacus quidem, & — oy 
nonnunquam autem vel in quintum vel ſextum 
uſque concreta glacie, non modo peditibus, verum 
etiam eguitibus, & curribus. ac plauſtris, quam-. 
vis oneratis, multis ſimul longo ſpatio pervia &9. 
ſecura prebent, itinera, | Equidem quodam tem- 
pore ultimo die menſis Martii Viſtulam in Ma- 
ſovia per firmam:adbuc glaciem, cum curru 
uadrigis, & aliquot equitum comitatu tranſivi, 
etiam præteritd Heme in Pruſſia glacialis 
piſcatio in lacubus poſt initium Novembres cepta, 
duravit per totum Martium, gelu autem per ta- 
tum Aprilem; So great is the violence, of 


cold ſometimes in theſe countries, that trees 


« wither at the roots; and water. poured out 
from an high place, turns into ice before it 
comes to the ground. And truly the lakes, 
0 marſhes, and rivers are ſo frozen for two 
or three months in winter, and ſometimes 
« for five or ſix, that not only footmen, but 
« alſo horſemen, and coaches, and waggons, 
though loaded, may for a long ſpace freely 
and ſecurely Lug over them. Truly once I 
© paſſed over the Yeiſſel in Maſovia upon the 
firm ice the laſt day of March, with a 
coach and four horſes, and a retinue of ſome 
* horſemen; and this laſt winter in Pruſſia the 
«* fiſhing in the ice began in the lakes after 
the beginning of November, and continued 
all March, but froſt laſted all April. 


A note taken out of Cooper's Polonia, lib. 1, 
| | P. 68. 

In ceteris lacubus, atque etiam in majoribus 
piſcinis & fluminibus tempore hyberno commodio- 
res fere ſunt * 1 quam eftate, pertuſd 
certis intervallis glacie, retique per majus fora- 
uam immiſſo: quod longis funibus ad 
perticas alligatis hominum equorumve operd longo 
ſpatio in diverſum tratium, cotuntibus rurſus 
piſcatoribus, alio foramine refertum extrabitur. 
© In other lakes, and in the larger fiſh-ponds, 
and rivers, fiſhing is more commodious in 

3 KL « winter 
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than here, and more prone 


| — like that of the Croſs-Bath or K; 
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aetick veg. 
his kD 8 ſack eg: 
ent more in oe day; chat he could iff a 


with or ten days here; and that aecordimgty 


he dd others Wundt themſelves: ſtromger there 
to veuereal pleaſures. 
H told dne alſd; that falling with inten- 


dcn bo make Was Giſoopefy to che article 


_ that after great white 


nt EISSN 


tuch ſu 


e p e bee a e 


ted then, hone of all their 


- dere hinge ik a a ſex uf that colour. 


This made them, after putes and 


babes reſolrr t& Mund both 


8 


, to make their 
of vg the 


Fux ice in $#4erie in the iwer Ob is faid 
to be a fathom and a half thick, where they 


have in the whole Year but twelve weeks of 


un ers, that T have travelled over, have 
N places for a mile, ſometimes half a 
a quarter, out of which 55 


at the Bath. The like out of a 


Drarun cold is not 
the cold 2.5 e 


cold me, who wait A A a 
colonel) in 9 he ſate the 
ſide of the fledge, as ſervunts do, and it be- 
ing very cold, he ran to get himſelf ſame 


g» * + . 


_— 8 Nr A, OBSERKATIONS, Ge. 
e hays in R fonts and afterwards returned go. fc. 


TGT hu 1. 


the decrement would be greater, if the ſnow 


true 
fore 8 the ice in rivers will have 


„Atovr, de middle of N at 
before 


e e to the XK. m. 
1. A glaſi- bubble with quickſil- 
ver in 


1tweghed in the air, and bo- 
ing carefully cbunterpoiſed in water, that to 
my hand, whalſt 1: was ſicting by the fire ſide, 


ſip felt luke · warm, did, after ſow and ſalt were 


an the out ſide of the glaſs, that held 
water, weigh 3 of a grain, or fomewhat 
r zuſt when there appeared a 
| little film of ice on the infide of the glak, con 
„ wining 41> pq» fore it did when the 


| bubble was firſt 


1 0G Gras rein io the 


te mould of juſt one inch diameter, weighed 112 


grains. 
3. A nagt of ice of an inch diameter, 


| made i the ſame mould, amounred102 drachms, 
* 5 grains, 


4- Arrza a Foltandſaow, agrerdea | 
of new: ſnow being fallen laſt night, the liquor 
in the gaged weather-glaſs ſtands beneath the 
firſt mark, argues à more than ordinary froſt : 
and yet the mercury in the baroſcope ſtands at 

near 4 beneath 29 inches, to which perhaps the 
high wind -chay — 

5. Fou ounces of ſnow made up in a lump, 
were counterpoiſed in a pair of good ſcales, 
and expoſed in a night after eleven o 
_ 1 of the balance ; 

morning between 9 and 10, there ap- 


— 2 of a or 30 grains, which 
5 have craporated fromehe now it ſelf: 
if for though a ſmall portion of it (probably late 
in the morning) were melted in ſcale, yet 
that liquor was but little, and amounted not to 
8 grains, which, was not a third of the weight, 
which the ſnow- ball had loſt; but fi 
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OBSERVAB ene ona Monſtrous Head of a'C Q LT. 


had a ſuperſicies, in of the bulk 
9 the i Wat the flowing 


trial to de made, not being able. to. adit at it 
my ſelf, | 


; 


Taz was taken 3 ö of ſnow, 1 | 


ing made up into a kind ob flat cake, was ex- 
poſed all night, which was froſty, in the above - 
encodes wd the the next morning a- 


bout eight _—_— 00 INE 
loſt 55 ing found in the 

ſcale; pai ay r; the decre- 
ment was found to be about 63 grains, none! of 
N RIOTS I Tn, 


nn 
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| One particular referabls is abe XXI Nil. 


HE Sangjedesclothechemelves with rener 

ſkins, the hair outward; which they find 

the warmeſt way: and 1 have found a 
* cangies (which art like high ſhoes with 
pecked toes of old CBhaurer's faſhion, which we 


wear without the leather) to be better than a 


ir of furred gloves. They are only proper 
r the Nedge; walk in the ſhow 


with — x W wh is do dr a ſnow, if it be 


duly cold weather, as it will not wet at all, 
nor endamage i ſcarlet covered all over with 
it, but Waage ſtake 6ff like chaff. 
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a error HEAD. 


Firſt Printed i in the Philoſepbical ee Ne v. p. 8g. 
For Monday, July 3, 1665. 


| ls ers de hela uu che kee. 
ſented in the annexed figure 4, firſt 
viewed by Mr. Boyle, . — — 
* table where the colt lay, and 

' thereof appearing to his eye co compleatly — 
without any monſtroſity See of 
in it. Afterwards he cauſed it to be put into 
4 veſſel, and covered with ſpirit * 
thereby chiefly intending, to give ex- 
ample, together with a proof, by the 


help of the ſaid ſpirit,” (which he hath recom- 
mended for ſuch properties in one of his Eſ- 
lays 


of the Uleſulneſs of Natural Philoſophy) 
the parts of animals, and even monſters, may 
in ſummer itſelf be preſerved long enough to 


rer anne of examin- 


them. 
az Head being opened, and examined, 


it was found, | 
Fixs T, That it had no ſign of any noſe in 
the uſual place, nor had it any, in any other 


were ſome rudiment of it. 

Nxxr, That the two eyes were united into 
one double eye, which was placed juſt in the 
middle. of the E. the noſe wan 
which ſhould have ſeparated them, where 


reby 
the two. eye-holes in the ſkull were united in- 


to one eee into the midſt 


* 11 — th. ——_— —— — > — * kw He oo. th. a 


head, unleſs the double 
[ts out of the angſt of the el. 


of "which!" from the brain,” ehtred one pretty 


_ optick nerve, at 2 end of which 
* t double eye ; that in Baer that mem 
ed Tlerotis, which contained both, = 
one and che ſame, but REY oo have. a am, 
4298 were joined, to go quite round 
it, and the fore or pellucid part was diſtinctly 
ſeparated into two corneas by a white Gam 
that divided them. Each cornea ſeemed to 
have its iris, (or rain-b6w-like circle) and 
apertures or pupils diſtinct; and upon open- 
ing the att. hors was' found within it two 
balls, or cryſtalline humqurs, very well ſha 
but the er parts of it could not be ſo well 
diſtinguiſhed, becauſe the eye had been much 
bruiſed by the handh 2 — the inner parts 
1 Boot OE: It ce four eas 
in the manner expreſt in 
by a 4, bb; as 0 
3, $ the upper eye-li 
LasTLy, That juſt above the eyes, as it 
were in the midſt of the forchead, was a very 
deep depreſſion, and out of the midſt of that 
grew. a kind of double purſe or bag, CC, 
_ little or nothing in it; but to ſome 
it ir ſeem to be a production of the matter 
deſigned for the noſe, but diverted by this 


> . monſtrous conception; perhaps the proceſſus 


mammillares joined into one, and covered 
with a thin hairy ſkin, 
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Some ANATOMICAL OR PITT 
found in Veins inſtead of BLOOD; and of Gr ass 


found in the Wind. pipes 


of ſome gc cir 


Firſt Printed in the Philoſophical Tranſaftions, Ne vi. p. 100. 
| For Monday, November 6. 1665. 


urious rlon wrote not long ſince 


aris, that there they had, 
in "the houſe 97 a * 2 


AW 


* a man's vein, wherein they fe 


1 


milk, inſtead of blood. This being imparted 
to Mr, Boyle at Oxford, his anſwer was, that 
the like obſervation about white blood had 
a learned phyſician of his ac- 

quaintance 


been made by a 


403 


4 


208 . 


quaiviflle; Indie deny being by hinkloked 
upon as, remarkable, he was deſirous to have 
circumſtantially from the ſaid p 
13 before he voũgſay more of i 
nent month may bring — — .. 
4 particular mentioned in the t 
. 2 erupt 


quaint n two very inge · the 


1 


97 80 
f 
== one of them gaſſuring 


eral times, in ghe Jupgs of 
found a conſiderable quantity of graſs 
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were 
n 
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two or three days almoſt continually bald his 
; neck ſtreight up; and vas dead of a Gate the 


we — could not conjecture at whereupon, 


parts belonging to the necic and throat, 
n erer. they found, to thei wonder. 
arteria in its very trunlc all ſtuffed 
with graſs, as if-it had been thruſt there by 
main force: which: gives «juſt cæuſe of mar- 
velli and inquiring, both how ſuch a 
tity of graſs ſhould get in there; and | 
being there, fuck an animal could Ji live with * 


7—97＋—T4 „% „% —ͤ—m—— 2 — on 
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e a little 


Thus re, th 125 S 
Ster which time, he was ee to give 
this further forage of the "Rae: mater, 


1 _ 11 1 * 8 1 
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Df 4 Place, in "England, whents without beating Water, 
Woods turned into SroN E. 
Ei Prioted in the Philyſophica/ TranſaSious, N 


| r. en abore. 


| longing to this ſubje@t, in theſe words : 


I was lately making ſome trials with. the 2 
trißed wood I told you of, which I find: to 
a very odd ſubſtance, 
bed fixed. If I had op 


would not be .difliked , and Lhope,: if God 
 roveblaſe me a ke. pe gas ago ſeveral 


2 is LO 10 2 . — — 
ſbaped like a bone, with the marrom taken 
out 3 but with a fit menſtruum, I found that I 


>. could caſily diſſolve it, like other ſoft ſtones ; 


and mina e bitt u, 
for che fume medicinal uſes. 1, 


nil Vt 
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a ede account & an | Onenavarion 
about WHITE BLOOD. 


rug Printed 1n the Philoſophical ee 


1. 
\INCE the printing of e Wender Marg 
there is this farther account from the 
ſame hand, Mr. Boyle. 


T have at length; "according to your defire, 


received, from the ingenious Dr. Lower an ac» 
count ' in writing of the obſervation about 
2 1 * the 2 which though you 


well with ſome ex- 


— beige. ine, not now to be 
mentioned. The n k though ſhort, com- 
prizing the main iculars of What he had 


more fully told me in diſcourſe, I ſhall give 
it you with little or no variation from his own 


words, 
A maid, after eating a good breakfaſt, a- 


bout ſeven in themorning, was let blood about 
eleven the ſame day in her foot; the firſt 


3 


® vi. p. 177. 


blood was received in porringer, and within 
a little while it very white; the laſt 
blood was received in a ſaucer, which. turned 


white immediately, like the white of 4 cuſtard. 


Within five or ſix hours after, he (the phyſi- 


cian) chanced to ſee both, and that in the por- 
ringer was halfblood and half chyle, ſwimming 


upon it like a ſerum as white as milk, and that 

in the ſaucer all chyle, without the; leaſt a ap" 
rance « of « drop of blood; and when 

— over a n fire, they 
both Wel as the white of an egg when 
it is heated, or juſt as the ſerum of blood doth 
with heating, but far more white. This 
maid was then in good health, and only let 
blood becauſe ſhe never had her courſes, yet 
of a very florid clear complexion, 
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J had N 
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ge 9 — 
1 
at part of i the, 4 
iments, , which, 

«bat null 

ihk it necel 
e ar 
years, . which, ha 
were tried, and Fatiety; & -gtervening, occur- 
rents, had made it unſafe ſor him to rely ab. 
ſolutely upon, * for all — 
ſta de let, dewng in the hiſtorical 
9 5 e ix,., And tbere- 
Fw 05 * x gs rag experiments 
leryations, down 


their phenomena 297 Tech in 
| er got objects af hu ſenſe. Bat 
1 writ the following Preface 
goo a probable ſuppoſition, that he 
af de. e repeat the: in 
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Talon, whilſt the author was in the coun⸗ 
try : and which, much earlier than was 4 


determini 
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de REA DER. 


71 el BL eilte en, þ; ? 1 ; Tyre! uy! . 
n 3 — t vis Aden was adh 


diſappointed by that heavy, as well as juſt 
viſitation af the plague, which happened at 


prehended, began to make havock of t 
people at ſoſad a rate, that not only the glaſs- 
men there were ſcattered, and had, as they 
themſelves advertiſed. kim, put out their 
fire but! alſo carriers, and other ways of 
commerce (ſave by the poſt) were ſtrictly 
ꝓptoh ĩ bite betwixt the parts he reſided in, 
and Londa $-which yet was the only place in 
hence he could furniſh himſelf 
with peculiarly ſhaped glaſſes, and other me- 
chanical implements requiſite to his purpoſes : 
and the ſame calamity continuing ſtill, with- 
out yet affording us any certain ground of 
, *when it will end, the author 
chuſes rather to ſuffer the following Paradoxes . 
to come abroad without the. Appendix, * 
is no way neceſſary to them, whatever 
may be to it,) than an be put off thoſe 


ingenious — mn llicited the Pubkeu⸗ 
tion of them. 


1 * 
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treatiſe . 
on me ü. 


V _ of the following 
ing a command .Impoſe 

1 © the Royal Society, the reader wil 

I does need no more, cha this intima- 
tion, to keep him from wondering to find 
ſome paffages worded as'parts of a diſcourſe 
pronounced before an a embly ;_ it being not 
unufual (though. not neceſſary) to preſent ei- 
ther in writing, or by word of mouth, toge 
ther with the oy before that l- 


'uftrious Eoingany, h A Account ol 


them. 


Bur, W. it is probable, that Gme rea- 
der will deſite to be ſatisfied about other par- 
ticulars relating to the publication of this. 
treatiſe, I preſume it villen E. be amiſs, both 
to ſay ſomechibg of the reaſons, why I pub- . 


and to give fome account of the manner of 
writing it. 


Vo V. I. As. N dd, 19 We 2 


. PREPA 


liſh it as the fir of- the preſent Appen- 
dix to 1 P 95 l Experiments, 


© E. 
1 Hao quickly 8 an opportunity, 1 an 
invitation to enlarge the papers, I was to read, 
beyond the limits of a bare deſcription of the 
phænomena, and matters of fact, by my ha- 
ving been, through ſome intervening acci- 
dents, ſo hindered from exhibiting them alto- 
gether, that I was defir'd to bring in an ac- 
count in writing, that m 1 be regiſter'd 
(how little ſoever worthy of ſuch, company) 
in the Society's collection of philoſophical 
pers, ſor the ſake of thoſe members, who 
could not be preſent at all the experiments; 
ſo that, findiag ſome enlargements expected 
from me, I was eaſily induced to add the ex- 
lications of the p — I deſcribed, whilſt 
n — by * ſmall addition of pains 
I might much divers ingenious friends, 
that were not oel verſed in Hydroſtaticks, 
as in the other parts of real learning. 
Havino thus been induced to enlarge the 
ec * Mp experiments, - till it had at- 
8 M rained 


= 
. 
. 
- : 
= 
© 
, 
— of s 
\ ; l 
ES. 
- 


© —_—_ of 4x 
for ſever X. nl 


{7 the el 


T2 
- 
_ 
— 
* 
£ | 


£ phe 1 


ee which, | ponfels, I look wpon 
dne of the. ingeniouſ 


En IDS ee 


to itz theorem wnlds 


2$'would make ohe⁰ at firſt 
0 om ratioc ination men came t nttain the up among othet 


of the more familiar — | 
ena of: nature that will enter be 
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rained e caks now-arrived aq; Lconfefs 


FE: 


— 1yur oh 
Per 


- Fon fitit, the ya 


and handſome pro- 


Dang av Ge them 


"_— ſuch. : 


but divers of them ſu 
fing h what 


of ſuch unobvious tiuthos. Nor are 
ſulneſs add the ſobrdeh at tha TA. 
the 3 2 we 2 
— them : —_— are m 


by 
2 "ow with principl 
1 3 the ——— of moſt 
e phyſico mechanical experiments, we 
haye ventured to/proſens the — and the 
deciſion of thoſe man controvepſes, which 
they and the rere of, the-Forticellian 
experirgent have occaſioned among: the m0. 
dern i inquirers into nature 
Bat oh the uſe-of 'this att is ont be ans 
lues but 
poſitions it teachet, 


into the magnitudes and gta vities af bodies, 


as alſo r in ſalt / works but 


that the Hydroſtaticks may be made divers 


ways ſerviceable to the chymiſts themſelves, 
to whoſe art that doctrine ſeems to be ſo little 
of kin, I might here manifeſt, if 1 coùld 
think it fit to tranſcribe, what I have} elle. 
where delivered to that purpoſe. 

Bur that, which invited me to write ſome- 


thing of chis part bf philoſophy, is, nor only 


that I think it conſiderable, but that, not- 


withſtanding its being ſo, 1 find-ir 'but very 
little, and not very happily cultivated. * For, 


nor looked 


1. as ad 


being 
mathematical, che generality 
cians have not in xheir writ 
taken notice of ir, moch 

And fince che amicable ede in his 
little tract De Infidentibus Humido; has left us 


three or four very excellent propoſici 
proved by no very eaſy demonſtrations) 

divers An. that have more of geo- 
metriea ſubtihry than uſefulneſs ; 


conſiderable to the HH 
(that I know of) 
have been wont to hand 


1147 n 


few ; aud thoſe roo 
handle them rathe v b 


"Geka: Publiſher n t Raider. 


al erer, | 
+ Chiefly in leveral places of the'wnpubliſhed part of the Treatils of the Uſfulnefs of aura, 
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ty exerciſed on my them, That they hade 


| rel popers pets, and king = oh, Geer of hw eſtraes 


ſinet oy only the pro- 
bei of great imnpor - 
tance to navigation, — Pay thoſe that inquire 


iſciplipe purely 
of — 


ſo much as 
e — be, 


ions, 
droſtatical books, 


thoſe ma- 
thematicians, chat (Hk Marinis Ghetaldus, 
Stevinus,' and Galileo) have added Fm . | 


2 RE . 

lor the Peri- 
— — as wht they 1 
e ee water, nor air . 


0 bite 


Loſten take in à large ſenſc, 
- becauſe moſt of the things nent tex about 
Mey pee, 
) yet the 
illuſtrated, or — 
or — 


are ſo far from 


there being but few treatiſe: 
Hlydedftaticks; und thoſe / er 
othet mathematical frorks 


= 


written, ay to 
this uſeful pate! 


. this us; ne a u er fo me n 
have of late years trented of n 

ties); having been prepoſſeſſed with ſome er- 
ronevus opinion Af che peripatetick ſchool, 
and Ending if Seßeult to conſult experience 
abou the truth of their concluſſons, Rave in- 
ter woven divers erroneous doQrines among 
the founder: s, Which they. either 
borrowed from binde, aud other circum - 
ſpe mathematirians. ot deviſed themſelves; 
andtheſe miſta ns being deliver'd* in a ma- 
che matical dreß and mingled With propoſi- 
tions demonſtrably true, the teputation of 
fuch learoed men, (rom which Iam far from 
defiri ring to dead.) and the unqualifiedneſ 
of: readers to examine mathematical 
things, has procured ſo general an entertain- 
ment for thoſe errors, that now the Hydro- 
ſtaticks is grown a part of learning, which it 


Tn to attain, but dangerous 


oP 
HEREFORE, neither the oecaſon 
iſe exacted, nor ny 


and defign of this treati 
want of {kill and Lübke 75 me to 
either a body, or elements of H baden ; 
yet J hoped I migh t do S 
wards the Malta fog, and -towat 


of ſo valuable a dileptine, by ane re 


enſuing tract; where I endeavour to di — 
the receiyed Soph eſtabliſhing ones 
r 1 46d to make the 2 4 the 
better and received, part ly by 2 
way eee 3 aal, . Zh in hy- 
by 8 

the things I Ne 95 701 and ſenſible 
experiments. Aut over and above this, the 
more to recommend Hydroſtaticks themſelves | 
to the reader, I have, beſides the ge 

oppoſed to the errors I would diſprove, taken 

occaſion by the fame way to make out ſome 
al the uſe * n * 


* Rr A Gr. 


| are. 0 een len nee to 
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n wy nabe the 
1 I SES oecafiprix inculcated ſbme thi 


toy explicttions' ſo profit; and 19 


ie Mi 
2255 7 4 be 
rs, nh i 
Ep tu oe be wr guazinkt 

than'T before Tmagined,” borh 75 e pr 
les. and Meorems of Adresse n 


th the ways of 3 and ptovin 
| Aral that F 4 pre Ye 5 + 


Hens that F rhkintaih, Hor 995557 
and preſſure ot the alt, u 
ac 110 ttle l 


thin my ee Poeumaficul 
Fro . doch a cleat e 


depends, wodld be / Unter- 48 
e ater 
dy droſtatical theotems, as; Y 1 9 not 
verſed in mathematical Writ could ſcarce 
. 
re, t that 
who are * the moſt — 9 — 
might ind 


* Fele e. e think, 
man erz: withoar 


Wo and thongh I am 
e of che — 5 1 ro find thetn 
et 'I conſeſz, that ie Was dut of cholce, 
Ae} deco Ja cloſe an ebbeiſe way of 
writing, that in other caſe; T Am wont mot 
to eſteem. For writing now not to credit 
myfelf, but to inſtruct others,” 1 had rather 
mould not commend the ſhort- 
Th than that thoſe other rea- 


neſs of my 


of them. 

Bur this el al, for whith 1: am to ex- 
cuſe myfelf to mathematical readers. Por 
ſome of them, T fear, will not like, that J 
ould offer for. proofs ſuch: phyſical experi- 

ments, as do not ways demonttrate the things, 
they would evince, with a mathematical cer- 
tainty and ateneſs ; and much leſs will 
they approve, that I ſhould annex fuch expe- 
rĩments 0 confirm the explications, as if ſup- 
poſitions and ſchemes, well reafoned on, were 
not ſufficient to ' convince aty rational man 
about matters hydroſtatical. 

Ix anſwer to this, I muſt repreſent, that in 

] enquiries it is often ſufficient, that 
our 11 8 very hear the ane 
ter, though ort of a mathemari 
exactneſs. And I chuſe rather to preſume 
upon the 
Um and m nr with tedious circumlocutions, 
to avoid the poſſibility of being miſunder- 


Cad, of of evading ih candopr, And we 


ke, — mathematicians are wont, with- 
_ —_ any e thereby, to 
uppoſe al perpendicu rp fm 
dulous 3 * parallel to one anot 


9 art not; ſince, . 
meet at the centre of the 


earth. ry An to Ga that the ſurface of 
every calm waters in a a veſſel, is parallel P 


< wh 


equity of the reader, than to trouble 


—— 


4 


the horizon, and confequentl aplane {though, 
ſtrictneſß, rid thin & portion of 
ſphere; and though alſo 1 h 195 uſually! ob- 
it to be * where it is almof. con- 
"ti to the lides of the pad. chan! it is in 
0 places. 144 . 
Mok get n, Hice we; find, that though 
(the will be uniformly raiſed in pum fo 
Teveral heights, but Be to thirty-five. foot ; 
ahd will, in ordinary open pipes be almo 
TS ko lever within and rig but r 
the” pipe be Errraordinäry ſlender; phi 


* kit divers other ſuch confiderations, 'T 


may have fometithes made ufe” of expreſſions 
that ſeemed not poficive and determinate e- 
7 to be employed about matters, to which 
mathematical demonſtrations ate thought ap- 
plicable. ' But Lelſewhere give an account of 
wire ſcruples habe about ſuch demonſtrations, 
hey a are wont to be applied to — 855 
"matters. "And, in the préſent paradoxes, I 
think have not done nothing, if in my hy- 
droſtatical explications I have made ir a fear. 
that in experiments made with ſuch liquors 
and glaſſes, as I employed, the rules will hold 
withour any Fenfble, or at leaſt any conſider- 
error; for thereby we may learn the 


truth of = 'things, forthe main, though 


in ſome we ſhould not have attained to the 
exactneſs of meaſures, and proportions, which 
Yer our endeavours may affiſt others to arrive 


"Tt" as for my confirmation of hydroſta- 
tical: propoſitions by phyſical experiments, if 
ſome readers diſlike that way, I make no 
doubt, bur that the moſt wil] not only approve 
it, but thank me for it. For though, in pure 
mathematicks;” he, that can demonſtrate well, 
'may be ſure of F the truth of a concluſion, with- 
out N. rience about it; yet be- 
cauſe detmonſtrations are wont to be built 
upon ſuppoſitions or poſtulares ; and ſome 

FdeR not in arithmetick or geome- 


ings, 
I in phyſical matters, are wont to be 


ted, about which men are li- 
able to flip into miſtakes; even when we 
doubt not of che ratiocination, we may doubt 
of the concluſion, becauſe we may of the 
truth of ſome of the things it ſuppoſes. And 
this conſideration, if there were no other, will, 
T hope excuſe me to mathematicians, for ven- 
turing to confute ſome reaſonings, that are 

ven out for mathematical demonſtrations. 
For I ſuppoſe it wilt be conſidered, that thoſe, 
whoſe prefumed demonſtrations I examine, 
though they were ſome of them profeſſors of 
mathematicks, yet did not write meerly as 
mathematicians, but partly as naturaliſts; fo 
that to queſtion their teners ought not to dif. 
parage thoſe,” as well certain, as excellent and 
moſt uſeful ſciences, pure mathematicks, any 
more than that the mathematicians, that follow 
the Prolemaick,the Copernican, the Tychonian, 
or other ſyſtems of the world, write books to 
manifeſt one another's paralogiſms i in aſtrono- 
mical matters: and therefore (to proceed to 
what I was about to fay) it cannot but be a 
ſatisfaction to a wary man to conſult ſenſe 


about thoſe things, that fall under the cogni- 


fance 
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E on, Rn, RD nts 
2 ſubjan'd to, A 


rom Neale 
tor 2 obſerved, that Wo. pre oo 
have either publickly or; privately, 


made againſt ee explicatiohs _ and. reaſonings 
E in that book, were wont. to proc 
from unacquaintedneſs, either. With the true 

notion of the weight. Rnd. ſpring of the air, as 

I maiatain them,. or with ny 8 

theorems of Hydroſtaticks,; or elſe 

Toneous conceits. about them s 1 Thooghe 3 ir 
Nous much donduce to both the foremen- 
tioned ends of my Ap dix, if up 
Coe, oh to yas my experiments and 
rejanings have been all along conſonant; 
and whoſe being either not known, or miſ- 
underſtood, ſcems to have occaſianed che ob- 
jections, tha t ha been hitherto made againſt 
the ue I have propoſed, ot the pal 
cations 1 have thence given. And; however, 
ſince the, proofs, I offer for my. opinions, are 
for the moſt part drawn from experiments 
new and eaſy, and that my aim is but to diſ- 
cover truths, or make them out by clearer 
lications, abet e fuppoing, +like- thoſe 1 
Ahh, any thi J. Ferch preca · 
Tious, or ſcarce 4 5 Ata ee hope, 
that if I ac not prove. happy enough to 
reach my be yet the ingedions and equi- 
table Er will approve my deſign, and be 
40 ed by my experiments. Of. which 
of the chiefeſt, and ſome of the moſt 


nderang 
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to clog the bi bi 
a 9 FR any e . of a littl . 


was made ſo cat equiponderate to cold wa- 


ced "0. that, but a very little heayier, a 


ſmall diminution [C3 its weight woold 


11 e it emerge, I remoy ved it out of th 
cold water e * been pi 
made luke: warm, (or a li 

whe it quickly, mewhat hijo 6þ 


e. l A m on the 
of darn And. 25 it might not be = 

c it was. ſu any vi 
Fa bbles, which, I — wy 5 — 
to buoy up even heavy bodies, and deceive 
the unſkilful, or — —.— $: I briſkly, enough 
ducked the bullet two or three times under 
water to throw. them off, notwithſtanding 
wand it c y return d to float; and yet, 
ee again into the ſame cold water 


12 wes cn of, and ducked as be- 
ore, to free it from adherent bubbles, it lay 


WEIS the bottom, 9s though raiſed ſe- 
5 to ani of. the Water, 
mediately de.'to. — 9 loweſt. 


Now Nen dar, which invited me to promiſe an 
experiment, which . ſeems to contradict the 
principles of the Hydroſtati WH not any 
of thoſe es mlſelyes, but 2 
conjecture, that as by warmth — 
be made . e e Than e 


4 +' An account of this paſlage allo may be had fromthe Publiſher's Advertiſement to the Reader, 


before 4 ſo, by the ſame warmth, the ſpiri- 
tous and more agitable parts of the Wax, 
whoſe texture is looſe enough, would be ſome- 
what (though not viſibly) expanded, and 
would by that expanſion gain a greater ad- 
vantage towards' floating, than the increaſed 
lightneſs bf the water Would give it di 
to fink: And I confirm'd this conjecture by 
* a farther experiment, which at firſt was itſelf 
ſomewhat ſurpriſing to the beholders. For 
| when the wax-was firſt taken out of the' co 
water, and immediately . immerſed in the 
warm, it would readily enough fink; and 
being (with a quill or a knife) raiſed to the 
top of the water, it would again fall down, 
but mote lowly than at the beginning z and 
after ſome few minutes, if it wererais'd to the 
upper parts of the water, it would remain 
oat. (And I have known it, when it had 
remained a while longer at the bottom, ſo to 
emerge, that if I were ſure no unheeded bub. 
bles had been newly generated, and held it 
up, it might be ſaid to emerge of its own 
accord ;) as on the other fide, being put into 
the cold water, as ſoon as ever it was taken out 
of the warm, it would at the very firſt float, 
and being then knocked downwards, it fn 
teadily enough, regain the upper part of t 
water: but ef I — 4 bend it down- 
wards about fix or ſeven times (more of 
fewer) ſucceſſively, it would emerge ney 
time more ſlowly than other, and at leng 
not em at all, even when I tried ir in 
water made heavy, by being highly infrigi- 
dated with falt and ſnow placed about t 
glaſs. Which phenomena” I had thought it 
reaſonable to expect, becauſe I preſumed, that 
the wax, being removed immediately out of 
the warm water into the cold, muſt require 
ſome time to loſe the-adventitious expanſion, 
which the warmth had given it, and mult be 
deprived of it by degrees, by the coldneſs of 
the water, into which the'wax was transferred. 
As, on the other fide, there muſt be ſome time 
neceſſary for ſo little a warmth, as that of the 
tepid (or little more than tepid) water, to give 
the wax that addition of dimenſions, (which 
alſo it muſt receive by degrees) that was neceſ- 
ſary, in ſpite of the rarefaction of the water, 
to make it float. I might add, that theſe 
trials were repeated, for the main, with more 


ſition 


vol. II. 
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bullets of wax than dne, and that they ſuc- 
ceeded far otherwiſe, when, inſtead of a 


iece of wax, we employed a poiſed glaſs- 


bble, in which the temperature could make 
either no change at all, or no conſiderable 
change of dimenſions. And to theſe I might 
add other eircumſtances if I did not remem- 


ber, that I mention theſe trials but occaſio- 


nally, and to make the caution, formerly 
recommended 'to the reader, appear not to 
be impertinent 3 ſince a hydroſtatical exper]- 
ment, true in itſelf; may eaſily miſcarry by 
overlooking ſuch circumſtances, as it is not 
eaſy to be aware of. 

Bu r, by this advertiſement, I would by no 
means divert men from being diffident of 
hydroſtatical traditions and experiments. For, 
beſides the many erroneous opinions, there 
are matters of fact, whoſe * though not 
queſtion'd, but built _ I think ought to 
be brought to trial. For, even wailſt I was 
concluding this preface, I found, that divers; 
even of the moderne, and particularly a very 
learned man; that has lately written of Hydro- 
ſtaticks, have much troubled themſelves to 
render a reaſon, why, ſincez according to their 
doctrine, water weighs not in water, wooden 
veſſels; though of a ſubſtance lighter than 
water, being by leaks, or otherwiſe, fill'd 
with water, ſhould fink and remain at the 
bottom of the water i whereas, judging this 
phenomenon diſagreeable to what I look 
upon as the laws of the Hydroſtaticks, I was 
confirm'd in that opinion, by having had the 
curioſity to make — trials of it, with four 
or five veſſels of differing ſhapes and ſizes, 
whereof two were of wax ; which, though a 
matter but very little lighter than water, I 
could not fink, or keep ſunk by pourin 
water into them, or ſuffering them to fi 
themſelves at leaks made near. the bottom : 
and if they were depreſſed by force or weights, 
they, as alſo the wooden veſſels, would, upon 
the removal of the impediment, (and ſome. 
times with the cavity upwards) emerge. And 
12 the more ſolicitous to have things in the 
Hydroftaticks duly aſcertained; becauſe the 
weighing of bodies in liquors may hereafter 
appear to be one of the general ways I have em- 
ployed, and would recommend, for the exa- 
mining of almoſt all ſorts of tangible bodies. 
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Preſented te dhe ROY AL. SOCIETY, ce Lord. Viſcount 


-  _  Brovxexes being then Preſident) May 1664. 


ee ͤ STI 
| O obey the orders of the Society, 
chat forbid the making of prefaces 
574 and apologies, in accounts of the na- 
tate of that, which you expect 
hall, without any further 
with taking notice, that u 
fieur Paſcal*s ſmall Frenc 
put into my hands, I find it to conſiſt 
two diſtinct treatiſes 3 the one, of the Aguili- 
brium of liquors, as he calls it; and the other, 
of the weight of the maſs of the Air. 

As for this latter, (which I ſhall mention 
firſt, becaufe I can in very ſew words diſ- 
patch the little I have to ſay of itz) though ic 
be an ingenious diſcourſe, and contains things, 


begin 


which, if they had been publiſhed at the time, 


when it is ſaid to have been written, would 
Probably have been very welcome to the curt- 
ous z yet I have very little elfe to ſay. of it in 
this place, in regard that, fince - that time, 
fuch kind of experiments have been ſo proſe- 
cuted, that I preſume it is needleſs, and would 
not be acceptable to repeat, what Monſicur 
Paſcal has written, in this Society, which 


has ſeen the fame truths, and divers others of 


the like nature, more clearly: made out by 
iments, which could not be made by 


expert | 
Monſieur Paſcal, ' and thoſe other learned 
men, that wanted the advantage of ſuch en- 


and inſtruments, as have in this place 


been frequently made uſe of. 
Wu RE TORE, having already at a for- 
mer 3 

an account o 
vention, of a pair of bellows without vent, to 


given you, by word of mouth, 
Monſieur Paſtal's ingenious in- 


meaſure the various preſſure of the atmo- 
ſphere; I remember nothing elſe, that needs 
hinder me from proceeding to the other part 
of his book, The Treatiſe of the Aguilibrium 
of Liquors. 

Tx:s I find fo ſhort, and ſo worthy of the 
author, that to give you all, that I judge 
worth taking notice of in it, would- oblige 
me to tranſcribe almoſt the whole tract; and 
therefore I ſhall rather invite you to read the 


hgſe, than dyvert you from the deſign b 


culling out any part of it; yet, if you will 
not be ſatisfied without ſomething of more par- 
ticular, I ſhall be obliged to tell you, that the 
diſcourſe conſiſting partly of concluſions, and 
partly of experiments, the former ſeemed to 
me to be almoſt all of them (there being but 


few that I doubt of) conſonant to the prin- 


ciples and laws of the Hydroſtaticks. But as 


from me 1 


5 
fal of Mon- 
N which was 


Nin —_—_ 78S 2 ' 
for the latter, the experimental proofs he 
offers of his opinions are ſuch, that, I confeſs, 
I bave no mind to male uſe of them. 

Ann he reaſons, why, notwithſtanding 
that I oy * of — 2 aſſer- 
tions, I decline employing his way of prov- 
ing them, are I theſe : : 1 

Fix, Becauſe though the experiments 
he mentions be deli in ſuch a manner, 
as is uſual in mentioning matters of fact; yet 


- E remember not, that he expreſty ſays, that he 
actually tried them, and ther he might 


poſſibly have ſet them down, as things, that 
muſt happen, upon a juſt confidence, that he 
was not miſtaken in his ratiocinations, _ And 
of the reaſonableneſs of this doubt of mine, I 
thall ere long bave occaſion to give an in- 


. SECONDLY,, Whether or no Monſieur Pa/- 
cal ever made theſe experiments himſelf, 
he does not ſeem to have very deſirous, 
that others ſhould make them after him. For 
he ſuppoſes the omena he builds upon - 


to be-produced fifteen or twenty. foot under 


water. And one of them ires, that a man 
ſhould fie there with the end of a tube leaning 
upon his-thigh ; but be neither teaches us, 
how a man ſhall be enabled to continue under 
water, nor how, in a great ciſtern full of wa- 
ter, twenty foot deep, the experimenter ſhall 
he able to diſeern the alterations, that happen 
to mercury, and other bodies at the bottom. 
As thirdly, Theſe experiments require 
not only tubes twenty foot long, and a great 
veſſel of, at læaſt, as many feet in depth, which 
will not in this country be eafily procured ; 
but they require braſs cylinders, or plugs, 
made with an exa&nefs, chat, though eaſily 
ſuppoſed by a mathematician, will ſcarce be 
found obtainable from a tradeſman. 
Txxsz difficultics making the experiments 
propoſed by Monfteur Paſcal more inge- 
nious than practicable, I was induced, on this 
occaſion, to bethink myſelf of a far more ex- 
itious way to make out, not only moſt of 
the concluſions, wherein we agree, but others, 
that he mentions not; and this with ſo much 
more eaſe and clearnefg,. that not only this 
illuſtrious aſſembly, but perſons, no more 


than moderately verſed in the vulgar prin- 
ciples of the Hydroſtaticks, may eaſily enough 
aptehend, what is deſigned to be delivercd, 
if they will but bring with them a due atten. 


tion, and minds diſpoſed to prefer reaſon and 
| experience 


. 


HYDRQSTATICAL ParaDoxes, Oc. 


experience to vu opinions and authors: 
which laſt reg ploy becauſe the follow- 


ing diſcourſe, pretendiag to confute ſeveral of 
thoſe, challenges a right to except againſt 
their authority. ' * 

Ir not being my preſent taſk to deliver the 
elements, or a body of Hydroſtaticks, but 
only ten or twelve paradoxes, which I con- 
ceive to be proveable by this new way of ma- 
king them out; I ſhall, to avoid confuſion, 


deliver them in as many diſtinct propoſitions : 


aſter each of Which, I ſhall endeavour in a 

f, or an explication, to ſhew, both that 

it is true, and hy it ought to be ſo. To all 

theſe I ſhall, to avoid needleſs repetitions, 

premiſe a word or two by way of poſtulatum, 
or lemma. * n 

. And becauſe I remember, to what aſſem- 


* bly I addr& this diſcourſe, I ſhall-make uſe 


of no other, than an eaſy ſuppoſition I met 
with, in a ſhort paper (about a mercurial phæ- 
nomenon) brought in a year or two ſince to 
this learned Society, by a deſervedly famous 
member of it“: for though his ſuppoſal be 
made upon occaſion of an experiment of ano- 
ther nature, than any of the enſuing, it may 
8 accommodated to my preſent pur- 

_ | 
als poſtulatum, or lemma, conſiſts of 
three parts z the firſt of them more, and the 
two laſt leſs principal. 

SurPosE we then, firſt, that if a pipe open 
at both ends, and held perpendicular to the 
horizon, have the lower of them under water, 
there paſſes an imaginary plane or ſurface, 
which. touching that orifice, is parallel to th: 
horizon, and conſequently parallel, as to ſenſ-, 


to the upper ſurface of the water; and this 


being, bat a help to the imagination, will rea- 
dily be granted. 


SzconDLY, To this it will be conſonant, 


that each part of this deſignable ſurface will 
as much, and no more preſſedꝭ as any 
other equal part of it, by the water that 1s 
perpendicularly incumbent on it, For the 
water, or other fluid, being ſuppoſed to be of 
an homogeneous ſubſtance, as to gravitys and 
being of an equal height upon al the parts of 
the imaginary ſurface z there is no reaſon, 
why one part ſhould be more preſſed by a 
perpendicular pillar of that incumbent fluid, 
than any other equal part of the ſame ſurface 
by another perpendicularly incumbent pillar 
of the ſame, or equal baſis and height, as well 
as of the ſame liquor. E 
Bur thirdly, Though whilſt our imagi- 
nary ſurface is equally preſſed upon in all parts 
of it, the liquor muſt retain its former poſi- 
tion ; yet, if any one part comes to have a 
greater weight incumbent on it, than there 1s 
upon the reſt, that part muſt be diſplaced, or 
depreſſed, as it happens, when a ſtone, or 
other body heavier than water, ſinks in wa- 
ter, For wherever ſuch a body happens to be 
underneath the water, that part of the ima- 
ginary plane, that is contiguous to the lower 
part of the ſtone, having on it a greater 


® That excellent mathematician, the learned Dr. Vallis, Savilian Proſeſſor of Geometry. 


thing to be 


weight, than other parts of the ſame ſurſace, 
muſt needs give way; and this will be done 
ſucceſſively, till the ſtone arrive at the bot- 
tom. And if, on the other fide, any part of 
the i be leſs preſſed upon 


imaginary ſurface 
than all the reſt, it will, by the greater preſ- 
ſure on the other parts of the rice, be im- 
pelled upwards, till it have attained a height, 
at which the preſſure (of the raiſed water, and 
the lighter or floating body, if-any there' be, 
that leans upon it, and gravitates together 
with it upon the ſubjacent part of the imagi- 
nary ſurface) will be equal to that, which 
bears upon the other parts of the ſame ſurface. 

Anp becauſe this ſeems to be the likelieſt 
queſtioned in our F aſſumption, 
though he, that conſiders it attentively, will 
eaſily enough be induced to grant it; yet 1 
ſhall here endeavour to evince it experimen- 
tally, and that by no other way of proof, than 
the 1 I employ all along this preſent diſ- 
r | 

TaAKkt then a cylindrical glaſs pipe, of a 
convenient bore, open at both ends; let the 
tube be ſteadily held perpendicular to the ho- 
rizon, the lower end of it being two or three 
inches beneath the ſurface of a convenient 
quantity of water, which ought not to fill the 
glaſs veſſel, that contains it. The pipe being 
held in this poſture, it is manifeſt, that the 
water within the pipe will be almoſt in a level 
with the ſurface of the water without the pipe, 

uſe the external and internal water (as I am 
wont for brevity's ſake to call them) have free 
intercourſe with one another, by the open 
orifice of the immerſed end of the pipe; yet 
I thought fit to inſert the word alm, be- 
cauſe, if the pipe be any thing ſlender, the 
ſurface of the water in it will always be ſome⸗ 
what higher than that of the water with- 
out it, for reaſons, that it is not ſo neceſſary 
we ſhould now inquire after, as it is, that we 
ſhould here deſire to have this taken notice of 
once for all; that miſtakes may be avoided 
without a troubleſome repetition of the diffe- 
rence in heights of the ſurface of liquors with- 
in pipes and without them, in caſe they be 
any thing ſlender. 

THe pipe being held in the newly-men- 
tioned poſture, if you gently pour a conveni- 
ent quantity of oil upon the external water, 
you ſhall ſee, that as the oil grows higher and 
higher above the ſurface of that water, the 
water within it will riſe higher and higher, 


and continue to do ſo, as long as you conti- 


nue to pour on oil; of which the reaſon ſeems 
manifeſtly to be this; that in the imaginary 
plane, that paſſes by the orifice of the im- 
merſed end of the pipe, all that is not within 
the compals of the orifice, is expoſed to an 
additional preſſure from the weight of the 
oil which ſwims upon the water, and that preſ- 
ſure muſt ſtil] be increaſed, as there is more 
and more oil poured on : whereas a circular 
part of the imaginary plane, equal to the ori- 
fice of the glaſs, is by the ſides of the pipe 
fenced from the immediate preſſure of che 
oil; 


+ This Experiment, and the Explication of it, if to ſome they ſhould here ſeem ſomewhat obſcure, will be eaſily 
underſiood by the Figures and Explications belonging to the firſt enſuing paradox. 
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. the external water are, by the 


is comprehended within the cavity 


confirmed by the following 
which I ſhould for that reaſon 


end, placing a fheet of paper 


dil; fo that all thoſe other parts of the water, 
being far more preſſed, than that part, pens 
or tne 
tube, and conſequently the preſſed” parts of 
| ual gravita- 
tion of the oil upon the patts of the external 
water, impelled up inte the cavity of the pipe; 
where they find leſs refiſtance than any where 
elſe, till they arrive at ſuch a height, that the 
cylinder of water within the pipe does as 


much gravitate upon the ſubjacent part of the 


imaginary ſurface, as the water and oil toge= 
ther do upon every other equal part of the 
ſame ſurface or plane. lf * 
Bur as well the former lemma, as this ex- 
periment, will be ſufficiently both cleared and 
8 z to 
tthwith pro- 
ceed, wete it not, that, ſince divers es of 
the following treatiſe ſuppoſe the air to be a 


+ body not devoid of weight, which yet divers 


learned adherents to the Peripatetick philoſo- 
phy do reſolutely deny, it ſeems requiſtte to 
premiſe 1 for the proof of this truth. 
Ap though I think the arguments we 
have employed to that purpoſe already, do 
ſtrongly evince it; yet, if I may be allowed 
to anticipate one of my own experiments of 


the Appendix, I ſhall give an inſtance of the 
weight of the air, not liable ſo much as to 


thoſe invalid objections, which ſome of the 
Ariſtotelians have made againſt thoſe proofs, 
wherewith we have been ſo happy, as to ſa- 
tisfy the learnedeſt even of our profeſſed ad- 


 verſaries. 


Vir cauſed then to be blown at the flame 
of a lamp a bubble of glaſs, (of about the 
bigneſs of a ſmall hen-egg) which, that it 
might be light enough to be weighed in exact 


feales, ought to be of no greater thickneſs. 


than is judged neceſſary to keep it from being 
(when ſealed up with none but very much ex- 
panded air in it) broken by the preſſure of the 
ambient atmoſphere. This bubble was (like 


a pear with its ſtem) furniſned with a very 


ftender pipe of glaſs, at which it was blown, 
that it might be readily ſealed up; and then, 
(the air within it being by the flame of the 
lamp gradually rarified, as much as convent- 
ently could be) whilſt the body of the bubble 
was exceeding hot, the newly-mentioned ſtem 
was nimbly put into the middle of the flame ; 
where, by reaſen of its ſtendernefs, the glaſs, 
which was exceeding thin, was immediately 
melted, whereby the bubble was hermetically 
fealed up. This glaſs being 2 lei- 
ſurely to cool, I could afterwards keep it by 
me an hour, or a day, or a week, or longer, 


if I thought fit; and when I had a mind to 


ſhew the experiment, I put it in one of the 
ſcales of an exact balance, that would turn, 
perhaps, with the thirtieth, or fiſtieth, or a leſs 
part of a grain; and having carefulhy counter- 
poiſed it, I then warily broke off the ſealed 
juſt under the 
feale, to receive the fragments of the ghafs ; 
and putting in again thoſe fragments, that 
ſcale, wherein the glaſs was, would conſidera- 
bly preponderate z which it muſt do upon the 
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other cauſe, either nes | 1 
able; ' but che weight of the air that ruſhed m- 
co the cavity of the glaſs, as finding leß re- 
ſiſtance.,there than elſewhere, 'by reaſon that 
the included ait had its ſpring much weakened 
by its great expanſſon, oo 
Tu fs experiment I many times tried, ſome- 
times before ſome” Virtuoſi, and ſometimes 
before others; who all allowed it to be con- 
cluſive. For here it - could not be objected, 
as againſt the weighing of air in a bladder, 
(which objeftions yet F could eaſily anſwer, if 
it were nw proper) that the air, which pon- 
derates, is ſtuffed with the effluvia of him, that 
blows the bladder, and (beſides that) is not 
air in its natural ſtate; but violently compreſſed. 
For Here it is the free air, and in, its wonted 
laxity, that makes the glaſs preponderate. 
Au that there is a great ingreſs of the 
exteanal air, is evident by theſe three phæno- 


accbunt of the eight ef air, there Being be 
needfol, © or Juſtly gn. 


mena. The one, that if you lend an atten- 


tive ear, you ſhall plainly hear a kind of 
whiſtling noiſe to be made by the external 
air, as it ruſhes violently in v the break- 
ing of the glaſs ; the other, that the rarefac- 
tion of the ait fealed up in rhe bubble bein 


very great, there is a great deal of ſpace le 


for the ambient air to fill upon its admiſſion , 
and the greatneſs of this rarefaction may be 
— at, both by the breaking of ſuch 
ubbles now and then by the preflure of the 
external air, which is not competently aſſiſted 
by the internal to reſiſt; and alſo by the 
third phenomenon I intended to take notice 
of, Na That, if, inſtead of breaking off 
the ſealed end of the glaſs in the air, you 
break it under water, that li will, by the 
3 of the atmofphere, be forced to 
pring up like an artificial fountain into the 
cavity of the bubble, and fill about three 
qurters of it, By which laſt circumſtance | 
yan that the weight of the air is more con- 

erable, than even many, who admit the 
air to have weight, ſeem to imagine. For 
we muſt not ſuppoſe, that all the air con- 
tained in the bubble, when broken, weighs 
no more, than the weight requiſite, in the op- 
polite ſcale, to reduce the balance to an æqui- 
ibrium; fince this additional weight is only 
that of the air, that intrudes on the breaking 
of the glaſs ; which air,, by the obſervations 
newly mentioned to have been made with 
water, appears to be but about three quarters 
of the whole air contained in the broken 
bubble; and yet, according both to our eſti- 


mate, and that of divers Virtuoſi, and ſome 


of them eminent mathematicians, when the 
capacity of the bubble was ſhort of two cubi- 
cal inches, (and fo proportionably in_ other 
glaſſes) the nice balance we ufed, manifeſted 
the newly-admitted air to amount to, ſome- 
times, near half a grain, and ſometimes be- 
yond it. | | 
AND becauſe one of the laſt experiments 
that I made to this purpoſe, with ſealed bub- 
bles, was none of the leaſt accurate, I ſhall 
conclude this ſubject with the following ac- 
count of it:: ; 
68 "A 


a4 


A Tarn 


bubble, blown at the flame 

of a lamp, ar hermetically ſcaled, when the 

contained air was exceedingly rarified, my 
counterpoiſed in a nice oe of Tcales ; ati 

but dats in ie Bins Ee, welt ap 
into me icaie, w t al 

OG to be increaſed by the . . 

a pretty deal above Iths, and conſequently 

near, if not full 3 of a grain. ly, 


- 
. 


: having by ſome light (for it is no very eaſy 


matter) filled it with common water, we 
weighed the glaſs and water together, and 
found the latter, beſides the former, 'to a- 
mount to nine hundred and fix grains. So that 
fuppoling, according to our forther eſtimate, 
countenaneed by ſome. trials, that the re · ad- 
mitted air, which amounted to 3 of a grain, 
filled but 3 of the whole cavity of the bub- 
ble, the air that was in it, when ſealed, poſ- 
ſeſſing one r of that cavity, the whole 
air contained in the bubble may be reaſonabl 

preſumed to weigh a whole grain; in which 
caſe we. might conclude (abſtracting from 
ſome little niceties, not fit to be taken notice 


of here, as elſewhere) that the water in our 


experiment weighed very little more, than 
nine hundred times as much as an equal quan- 
tity of air. And therefore, though we allow, 
that in an experiment ſo diligently made as 
this was, the air pre-exiſtent in the bubble 
did not adequately ſo much as a fourth 
part, but about a fifth, or a ſixth of its cavity, 
the air will yet appear ſo heavy, that this ex · 
periment will agree well with thoſe others, re- 
corded in another treatiſe, wherein we aſ- 
figned (numero rotundo) a thouſand to one, for 
the proportion wherein the ſpecifick gravity 
of water exceeds that of air. 


FARANDNOSES [1 
That in water, and other fluids, the lower parts 
are preſſed by the upper. 


ROVIDE a glaſs-veſſel of a conve- 

nient height and breadth, A, B, C, D. 
tilled with water almoſt to the top; then take 
a glaſs-pipe, open at both ends, cylindrical, 
and of a Foal bore, (as about the eighth, or 
ſixth part of an inch in diameter.) Pur the 
lowet end of this pipe into clear oil, or fpiric 
of turpentine ; and haviog, by ſuction, raiſed 
the liquor to what part of the pipe you think 
fit, as ſoon as it is there, you muſt, very 
nimbly removing your lips, ſtop the upper 
orifice with the pulp of your finger, that the 
raiſed liquor may not fall back again : then, 


taking the pipe, and that liquor out of the oil 


of turpentine, place it icularly in the 
glaſs of water, ſo as that the ſurface of the oil 
in the pipe be ſomewhat higher than that of 
the water without the Pipe 3 and having ſo 
done, though you take off your r from 
the upper orifice of the pipe, the oil will not 
fall down at the lower — though that be 
open, but will remain ſuſpended at the ſame 
_ or near thereabouts, that it reſted at 
re. | 
Now oil of turpentine, being a heavy 
9 1 ſuch, tend downwards; and 
OL, II. 


by ” * 
- 


made" out by New ExPERMEN TS. 


not being ſtopped” by the glaſs jtſelf, whoſe 
lower orifice is le en, | 
fall down through the pipe, if it were not 
kept ſuſpended by the pteſſure (upwards) of 
the water beneath it; there appearing no 
other cauſe, to which the effect can reaſon- 


ably be aſcribed, and this being ſufficient to 


e an account of it, as we ſhall preſently 
ce. For that it is not any contrariety in na- 
ture, betwixt the oil and the water, ao gates, 
that will not mingle, is evident from hence ; 
that if you had removed your finger, when 
2 was not ſo deeply immerſed in the 
glaſs, but that the ſurface of the oil in the pipe 
was an inch or two more elevated above that 
of the water in the glaſs, than in our preſent 
caſe we ſuppoſe it to be; the oil, notwith- 
ſtanding its preſumed contrariety to watery 
would have freely ſubſided in the pipe, till 
it had attained an equipollency of preſſure 
with the external water. 

Tux reaſon, therefore, of the phænome- 
non ſeems to be plainly this: Suppoſing the 


417 


open, it would certainly 


imaginary ſurface, on which the extremity Q. 


of the pipe PQ leans, to be GH, If that 
t of the ſurface, on which the oil leans at 
be as much, and no more charged, or 
preſſed upon by the weight of the incumbent 
cylinder of. oil QX, than the other parts of 
the ſame imaginary ſurface GH are by the 
water incumbent on them, there is ne reaſon, 
why. that part at Q ſhould be diſplaced, 
either by being depreſſed by the weight of the 
cylinder of oil X Q, or raiſed by the equal 
preſſure of water upon the other parts of the 
ſuperficies G H. 
Ap that this equilibrium, betwixt the oil 
and the water, is the true cauſe of the phæno- 


menon, may be confirmed by obſerving what 


happens, if the altitude of either of the two 
liquors be altered in relation to the other. 
Arp, firſt, we have already taken notice, 
that if the cylinder of oil reach, in the pipe, 
much higher than that of the ſurface of the 
water, the oil will deſcend: of which the rea- 
ſon is, becauſe, the deſignable ſurface GH 
being more charged at Q than any where 
elſe, the part Q, being unable to reſiſt fo 
great a preſſure, muſt neceſſarily be thruſt 
out of place by the deſcending oil. 
SECONDLY, This ſubſiding will continue 
but till the ſurface of the oil in the pipe be 
fallen almoſt as low, as that of the water 
without the pipe; becauſe then, and not be- 
fore, the parts at Q are but as much preſſed 
by the oil, as the other parts of the ſurface 
GH are by the water, that leans upon them, 
THri&DLy, It is a concluding circumſtance 
to our preſent purpoſe, that if, the oil and 
water being in an equilibrium, you gently lifc 
up the pipe, as from Q to S, the depth of the 
water being leſſened, the oil in the pipe will 
grow preponderant, and therefore will fall 
out in drops or globules ; which, by the 
greater ſpecifick gravity of the water, will be 
buoyed up to the top of the liquor, and there 
float: and ftill, as you lift up the pipe higher 
and higher towards the ſurface LM, more and 
more of the oil will rug our. Bur if you ſtop 
5 O the 
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45 the pipe wh in ks aſcent, as at 8, the 

- effluxion of the n likewiſe be ſtopped. 
And at the imaginary ſuperficies J K, as by 
reaſon' of the ſhallownels of the water from 


L to J, or M to K, che preſſure of the water 


pon the other parts bf the ſurface is not hear 


great, as it was upon the furface GH, 


where the water had U depth by 11 ed 
te efluxion e Oli, 


reaſon of the proporti 


whilſt che pipe Was lifted up from Q to S, 


the remaining cylinder of oil, incumbent on 8, 


is not able to preſs that part of the ſuperficies 


JK more ftrongly, than the other parts of 
the. ſame ſuperficies are preſſed by the water 
incumbent on them. And if the pipe be 
lifted" up, till the lower orifice be almoſt raiſed 
to V, that is, almoſt as hi upp 
moſt ſurface of the water LM, fo much of 
the oil will, for the reaſon already given, run 
out, that there will ſcarce be any left in the 
pipe TV, Gp e Yee BS 
FovrTHLyY, But if, when the pipe reſts 
at the ſurface & H, where the oil is in an 
æquilibrlum with the water, you ſhould, in- 
ſtead of lifting it from Q to 8, thruſt it down 
fromQ to O; then the external water would 
not only ſuſtain the oil, but make it aſcend 
in the pipe to a height equal to the diſtance 
E G; and fo the pipe will contain, beſides a 
longer cylinder of oil E W, a ſhorter one of 
water EO. For the pipe 1 
from the poſition PQ, to the poſition ON, 
there is a new imaginary furface E 
paſſes by the lower orifice of the pipe. Now 
the part of this ſurface at O will not, by the 
incumbent oil alone, be ed as much as 
the other parts of the ſame ſurface are by the 
incumbent water, For the oil alone was but 
in Zquilibrium with the water, when it was 
no deeper than LG, or HM; fo that the 
other parts of the ſuperficies EF being more 
preſſed | upon by the water, than the part at 
O by the oil, the oil muſt give place, and be 
buoyed up by the water, (which, if it were 
not for the weight of the oil, would be im- 
pelled up into the pipe full as high as the fur- 
face of the external water) till the preſſure of 
the admitted water OE, and the cylinder of 
oil E W, do both together gravitate as much 
upon the part O, as the reſt of the incumbent 


water does = the other parts of the ſame. 


ſuperficies E | | 
* FirTHLY, and laſtly, It is very agreeable 
to what has been delivered, touching the æqui- 
librium of the oil and water in the pipe PQ, 
that the ſurface X, of the oil in the pipe, will 
not be of the ſame level with LM, that of 
the external water, but a little higher than it. 
For though the ſlenderneſs of the pipe do 
ſomewhat contribute to this effect, yet there 
would be an inequality, though not ſo great, 
betwixt theſe ſurfaces, upon this account; that 
oil of turpentine being in ſpecie, (as they 
ſpeak in the ſchools) that is, bulk for bulk, 
a lighter liquor than water, it is requiſite, 
that the height of it, incumbent on the part 
, be 
other parts of the ſame ſurface G H, to make 
the preſſure of the oil, on the part it leans 


as the upper- 


being transferred 
EF, that 


greater than that of the water on the 
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upon, egpal to, th preſſure of: the wager, on. 
the other parts of r C ſurface.” AY if. the 
inequality were greater betwirt the ſpecifick 
Frick of theſe two liquors, the inequalities 
int the ſurface X and the ſurface LM 
would be alſo greater; as may be tried by 
ſubſticuting, for common water, oil of tartar 


per deliquium, which is a ſaline liquor much 


heavier than it, And. that, in caſe the pipe 
contain not a lighter liquor than the external 
fluid, the ſur face of the liquor in the pipe will 
not be higher, than that of the liquor without 
it, we: ſhall by and by have opportunity to 
manifeſt by experience. . 
Fon what has been hitherto ſhewn, we 
may ſafely infer the propoſition, upon whoſe 
May 5 this has been delivered. For 

the oil, in a pipe open at Both ends, may 
be kept ſuſ oa 15 any part under 1 
as at Q, becauſe it is there in an æquilibrium 
with the external water; and ſince, being 
lifted up in the water, as from Q to 8, the 
oil can no longer be kept ſuſpended, but, by 
its own gravity, will run out: and ſince, in 
a word, the deeper the water is, the greater 
weight and preſſure is required in the r 


of oil, to be able to countervail the preſſure of 


the water, and keep itſelf from being lifted 
up thereby ; there ſeems no cauſe to doubt, 
but that the parts of the water incumbent on 
the ſuperficies GH do more preſs that ſuper- 
ficies, than the parts of the water contiguous 
to the ſuperficies J K do prefs that; and con- 
ſequently, that the parts of the water, that 
are under the uppermoſt ſurface of. it, are 
preſſed by thoſe of the ſame fluid, that are 
directly over them. As we ſaw alſo, that the 
upper parts of the oil, whilſt the pipe was in 
raiſing from Q to 8, depreſſed the lower ſo 
much, as to force them quite out of the pipe ; 
there being, in theſe caſes, no reaſon, why the 
lowermoſt parts of a liquor ſhould preſs more, 
or have a ſtronger endeavour againft any other 
liquor (or any other body) the higher. the li- 
quor _ incumbent reaches, if theſe inferiour . 
parts derived their. preſſure only from their 
own particular gravity, (which is no greater, 
than that of the other homogeneous parts of 
the liquor :) and therefore they muſt derive 
the great force, wherewith they preſs, from 
the weight of the incumbent parts, which, 
1 muſt be allowed to preſs upon 

m. | | 

Bur, before I proceed to the following 

ropoſitions, it will not be amiſs to mention 

E once for all, a few advertiſements, to 
avoid the neceſſity of repeating the ſame 
things in the ſequel of the diſcourſe. 

Axp firſt, What is here ſaid of the preſ- 
ſure of the parts of water upon one another, 
and the other affections, that we ſhall attri- - 
bute to it, in the following paper, are to be 
applied to heavy fluids in general, unleſs there 
ſhall appear fome particular cauſe of except- 
ing ſome of them in particular caſes. 95 

SECONDLY, Whereas I lately intimated, 
that the inequality betwixt the ſurfaces of the 
oil in the pipe, and of the external water, 
was in part to be aſcribed to the ſtenderneſs þe] 


* 
* 


ipe to be employed in theſe experiments 
F fe for this cauſe, that. whatever the 
fealon. of it be, (which, we need not here in- 
quire. Alter, 0,95 are afſured by experience, as 
we have elſewhere ſhewu, that, when glaſs- 
bl liquors. (though not quickſilver) will 
have within them a 1 ſurface, than that 
of the ſame liquor without them ; and this 
inequality of ſurfaces (as far as we have yet 
tried) increaſes. with the Nenderneſs of the 
jpe. Bur this, as:20 our preſent, experiment, 
15 a matter of ſo little moment, that it may 
fuffice _ to have intimated, that we did not 
overſee it. | 


" TH18KDL r, " Wherefore, notwithſtanding 


this little inconyenience of lender glaſſes, we 
think it expedient to employ ſuch: in the fol- 
lowing experiments, becauſe we found, that 
in thoſe of a wide bore, upon ſuch. little ine- 
qualities of preſſure, as are not eaſily; to be 
avoided, the oil and water will -paſs by one 
another in the cavity of the pipe, and ſo ſpoil 
the experiment, which requires, that the oil 
within the pipe be kept in an intire and di- 
ſtinct bod. % ig 5 
| Four THL r, Common oil and water, or. 
any other two liquors, that will not mingle, 
may ſerve the turn in moſt of theſe experi- 
ments; but we rather chuſe oil of turpentine, 
becauſe it is light and thin, clear and colour- 
leſs, and may be eaſily had in quantities, and 
is not ſo apt to ſpot one's clothes, or obſti- 
nately to adhere to the porous bodies it chances 
to fall on, as common, and other expreſſed 
oils... And for their ſakes, to whom the odour 
is offenſive, we preſently correct it, by ming- 
| ling with it a convenient quantity of oil of 
rhodium, or ſome other chymical oil, that is 
odoriferous. | 
FirTBLY, Oil of turpentine, though it be 
not reckoned among. the ſaline menſtruums, 
will yet (as we elſewhere note) work upon 
copper, and ſo by digeſting it upon crude 
filings of that metal, we obrain a deep green 
liquor, which may be made uſe of inſtead of 
the limpid oil, to make the diſtinction of the 
liquors more conſpicuous. | 
S1xTHLY, And for the ſame purpoſe we 
often; uſe, inſtead of clear water, a ſtrong de- 
coction of brazil, or log-wood, or elſe red 
ink itſelf: I ſay, a ſtrong decoction, becauſe. 
unleſs the liquor be ſo deeply tinged, as to ap- 
pear opacous in the glaſs, when it comes in- 
to the ſlender pipe, its colour will be ſo di- 
luted, as to be ſcarce diſcernible, _ 
SEVENTHLY, In the ſhape of the glaſs- 
veſſel, we need not be curious; though that 
of a wide-mouthed jar, expreſſed in the 
ſcheme, be for ſome uſes more convenient 
than other ſhapes. The depth of theſe glaſſes, 
and the length of the pipes, muſt be deter- 
mined by the experiments, about which one 
means to employ them. To make out the 
firſt paradox already proved, a glaſs of about 
five or ſix inches deep, and a pipe about as 
many inches long, will ſerve the turn : but 


- 
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n ien y New 


— come to be lender, water, and many 


, upon the ſame grounds with the r 


EXPERIMENTS. 


for ſome others of the following experiments, 
tall cylindrical glaſſes will be requiſite ; and 
for ſome, broad ones likewiſe will be expe+ 
dient. | n 

Elan r RHI, One muſt not be diſcou 


419 


by not being able, ar the firſt or ſecond time, | 


to ſuck up dil'of turpentine to the due height, 
and ſtop it with one's finger from relapſing ; 
but one muſt try again, and again; eſpecially 
ſince many trials of this kind may be made 
in a few minutes: and for beginners it is a 
ſafe and good, though not the ſhorteſt way, 
to ſuck up rather more liquor than one judges 


will be needful ; becauſe having filled the 
pipe to that height, you may, by letting in 


the air warily and ſlowly between the orifice 


of the glaſs and the pulp of your finger, ſuf- 


fer ſo much liquor to run out of the pipe, as 
will reduce it to the height you deſire; and 
there, by cloſe ſtopping the orifice with your 
finger, you may keep it ſuſpended as long as 


you pleaſe, and immerſe it into any hetero- 


eneous liquor, and take it out again at plea- 
Th without ſpilling any of it. 

— expedient alone, I can decline ſeveral 
difficulties, and do many things, which, ac- 


By which. 


Foun to Monſieur PaſcaPs way, require a 
cat 


eal of trouble and apparatus to be per- 
ormed. . 

LasTLY, In ſuch experiments, where it 
may be of uſe, that there be a conſiderable 
diſparity betwixt the two unmingled liquors, 
we may (as is above intimated) inſtead of 
fair water, imploy oleum tartari per deliguium, 
and tinge it-with brazil or cochineel ; from 
either of which, but eſpecially from the lat- 
ter, it will obtain an exceeding deep redneſs. 
And where one would avoid ſtrong ſcents and 
oilineſs, he may, if he will be at the charge, 
imploy oil of tartar per deliguium, inſtead of 


fair water ; and highly rectified ſpirit of wine, 


inſtead of oil of turpentine. For theſe two 
liquors, though they will both readily mingle 
= water, will not with one another; and 
i 


eat quantity of ſome other liquor be to 
be 


chymical liquors are not to be had in plenty, 
one may imploy (as we have done) a vety 
ſtrong ſolution made of ſea- ſalt, and filtred 
through cap-paper : this brine being near a- 


bout as limpid as common water, and far' 


heavier than it. And for a curioſity, we 
have added to the two lately mentioned li- 


quors (oil of tartar, and ſpirit of wine) ſome 


oil of turpentine, and thereby had three li- 
quors of 2 — gravities, which will not 
by ſhaking be brought ſo to mingle, as 
not quickly to part again, and retire each 
within its own ſurface; and by thruſting a 
pipe with water in the bottom of it (placing 
alſo one's finger upon the upper orifice) be- 
neath the ſurface of the lowermoſt of theſe 
liquors, and by opportunely raiſing or depreſ- 
ſing it, one may ſomewhat vary the experi- 
ment in a way not unpleaſant, but explicable 


of the 
phænomena mentioned in this diſcourſe. 


PAR A- 


ſtituted for ſimple water, when theſe 


- 
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by the water, whoſe ſpecifick 
a heavy body; ſo that the 
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s lighter gravitate of weigh pe ig tar che wien modem up. 
wr = TONY > ,ARERB DAS of the man, whoſe: body it lea ves ben it, 
e either during its aſcent or af- 
s loſe any thing of its connatural weight. 

For the man, that lifts it up, ſhall feel its ten- 
dency downwards to continue, though his 
[ ongh force, being carer than that tendency, be 

do but doubt of the of the former. able, notwi ing that tendency, to car 

r when I conſider, that whether the cauſe it up: and when it is aloſt, it will os 3 
i againſt his hand, as to offend, if not alſo to 


bruiſe it; and the ſtone, and the man, that 
ſupports it, will weigh no leſs in the ſcale he 
ſtands in, than if he did not at all ſupport it, 
and they were both of them weighed apart. 
Lumen, if you put into one ſcale a 
wide-mouthed glaſs full of water, and a 
quantity of powdered common ſalt; in- 
be th to the other ſcale a counterpoiſe to them 
an approa the both; you may obſerve, that, th at the 
hindred by another body, beginning the ſalt will manifeſtly he at the 
which being heayier than it, obtains by its bottom, and afterwards degrees be fo 
| taken up into the body of the liquor, that 


| Fake ending not a grain will appear therez yet never- 


theleſs (as far as I can judge by m — 
riments) the weight in Sh u e be | 
diminiſhed by the weight of as much ſalt as 
is inceſſantly either carried up, or ſupported 
the reſtleſs motion of the diſſolving cor- 
body. _ | puſcles of the water; but both the one and 
Zur that, which keeps learned men from | the other, (allowing for what may evaporate) 
acknowledging. this truth, ſeems to be this, will concurrently gravitate upon the ſcale, that 
that a lighter liquor (or other body) being the glaſs containing them leans on. 
environed with a heavier, will not fall down, Bur of this more elſewhere. Now to 
but emerge to the per 4 whence they con- the propoſition, by the new method, we 
clude, that, in ſuch caſes it is not to be con- have propoſed to ourſelf, in this diſcourſe : 
ſidered as a heavy, but as a light body. Taxz a flender glaſs-pipe, and having 
Bur to this I anſwer, that though in re- ſucked up into it fair water, to the height of 
of the heayier liquor, the lefs heavy three or four inches, ſtop nimbly the upper 
may, in ſome ſenſe, be ſaid to be light; yer orifice with your finger, and immerſe the 
notwithſtanding that relative or comparative lower into a glaſs ful} of oil of turpentine, 
levity, it retains all its abſolute gravity, tend- till the ſurface of the oil in the veſſel be ſome- 
ing wards as ſtrongly as before ; though, what higher than that of the water in the 
by a contrary and more potent endeavour pipe: then removing your finger, though the 
upwards of _the/ contiguous liquor (whoſe pipe do thereby become open at both ends, 
lower parts, if lefs reliſted, are preſſed up- the water will not fall down, being hindered 
wards by the higher, elſewhere incumbent; by the preſſure of the oil of turpentine. As 
according to the doctrine partly delivered al- will be obvious to them, that have attentively 
ready, and partly to be cleared by the proof conſidered the explication of the former pa- 
of the next propoſition, ) its endea vour down- radox ; there being but this difference be- 


- ward is fo ſurmounted, that it is forcibly car- tween this experiment and that there explain- 


ried up. Thus when a piece of ſome light ed, that here the water is in the pipe, and the 
wood being held under water, is let go, and oil in the veſſel, whereas there the oil was in 
ſuffered to emerge, though it be buoyed up the pipe, and the water in the veſſel. And 
vity is if you either pour more oil into the glaſs, or 
greater, yet even whilſt it aſcends it remains thruſt the pipe deeper into the oil, you ſhall 
regate of the ſee that the water will be buoyed up towards 
water, and the aſcending wood, weighs more the top of the pipe ; that is, a heavier liquor 
than the water alone would do; when it will be lifted up by a lighter. And fince, 
floats upon the upper part of the water, as by the explication of the firſt propoſition, it 
part of it is extant above the ſurface, ſo part appears, that the reaſon, why the liquor is in 
of it is immerſed beneath it, which confirms this caſe raiſed in the pipe, is the gravity of 
what we were ſaying, that a lighter body may the liquor that raiſes it, we muſt allow, that a 
gravitate upon a heavier. _ | lighter liquor in ſpecie may by its gravity 
And thus there is little doubt to be made, preſs againſt a heavier. 8 "le 
but that if a man ſtand in one of the ſcales of Ab it agrees very well with our expli- 


2 balance-with a heavy ſtone tied to his hand, cation, both of this, and of the firſt — 
| | riment 3 
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FE 


of, may be alte 
LA. to wine our th 


pie. 


"A 
are of importance, not only in themſelves, 


but to the reſt of this treatiſe, and are likely; 
in moſt readers, to meet with indiſ; 


Bor fir this and * bemer 


en to be received, I will fubjoin in'this 
he couple of ſuch . as will 
I hope, be una thar 1 3 
Bee to confirm" this this ſecond paradox, and d 
the other to prove the firſt.” 0 
Som of the gentlemen bos preſent may 
poſſibly remember, that about the end of the 
year, Lang: +> preceded the two laſt,” I brought in- 
to this place a certain new inſtrument glaſs, 
VC I made it appear, that the upper 


parts of water gravitate the lower; 
-which I did, by finking a body, that was al- 


ready under waters oy — 5 mere wag 


Fe. LL. 


long as this whole 


U it. ein:! 
i "or that experiment — to other 
I ſhall here ſubſtitute another 
1 by an inſtrument, which, though it 
makes not fo five a ſnew, may be more eaſi] 
provided, and will as. well ras that 
(though you were pleaſed to command that 
from me) ſerve to make out the fame truth ; 
which I ſhall.apply myſelf to do, as ſoon as 
J have, by an improvement of the expedient 
Iam to propoſe, made good my late promife 
of confirming the ſecond pe 1 
Au before I can w 227 
from theſe experiments, ther e pro- 
ſitions io be ro roved by them, I muſt brief. 
ly y repeat what I have elſewhere delivered *al: 
ready (on — occaſion) touching 
cauſe of the ſinking of ſuch bubbles; natne- 
ly,” that the bubble X conſiſting of glaſs, 
which is heavier in ſpecie than water ; and 
air, which is lighter in ſpecie than water; and, 
if you pleaſe, alſo of water itſelf, which is 
of hd ſame ſpecifick gravity-with water ; as 
aggregate of ſeveral bodies 
is lighter than an equal bulk of water, it will 
float; but in caſe it grows heavier than fo 
much water, it muſt, according to the known 
laws of the hydroſtaticks, neceſſarily ſink, 
(being not otherwiſe ſupported.) Now when 
there is any competent preſſure (whether pro- 


duced by weight or other iſe,) ypon the wa- 
Vor. II. 


— 5 
In certain notes upon ſome of the Phyſico-mechanical Experiments touching the air, 


pipe J H. vin, by reaſon 4:4 


d by the Chubb © N 
ani equal bulk water, 


poftribn | 


oy 


ter, in which this bubbles $ "for. the ml 
- immerſed,” becauſe che.” 155 * a firm. {par 7 
and the Water, though a 


no compreſſion, or but an 1 one z 


the air included in the bobble. een 5 


anch very compreſſible bod 

led rofhrink, and thereby poſlleſſing kf loom 
than it did before, the contiguous water wi yl 
ſucceed'in its place; which 8 a body 72 


bove a thouſand times heavier than air, the 


vity, preſs as much the bubble Will "thereby | become heavier an ap 
diftile&viP(KE, J equal bulk of 1 and 7 5 
to darn can do u foe 1 fink but if chat force 32 re- 
| *though moved, the impriſoned | ih Bil, I its on 


, free itſelf from the intruding water; 
regate of lf gc that makes up 


e ſubſided bubble 
will preſentl _ emerge to the top, 


Tu rs explication of the cauſes of the fink- 
ing of bubbles agrees in ſome things with the 
dvCtrine of the learned Je ſuits ircher and 
Schattus, and, ſome other. x: 9 in the ac- 
count they e of thoſe two er geriments, that 
are commonly known b the name, th 
of the Rotnan, the other of the Florentine 
experiments." But there are alſo particulars, 
wherein (who have never. a recourſ-. to a 
fuga-v8tii,) difſent from their doctrine : the 
principles, I go upon, having invited and aſ- 
ſiſted” me to make that experiment, afford 
me ſome new phenomena, which agree not 
with their opinions, but do with, mine: but 
1 forbear to mention them here, 
belong to other papers ʒ; and for the ſame rea- 
ſon omit ſome acceſſion of ludicrous phæno- 
mena (as they Gall them) which I remember 
I have ſometimes added to thoſe, which our 
induſtrious authors have already.deduced from 


thoſe experiments, 

Tuns ing $, being 5 I proceed 

tq the ch 1 77 log of the econd paradox, by 
27 . ving experiment: my EY 


wi d at one end, and open at 
the other; ( orifice, if it be no wider 
than that it may be _conyeniently ſtopped 


with a Man's thumb, the tube will be the fat- 


ter to exhibic ſome other phenomena.) Into 


this pipe hay ſuch a quaiitit of common 
water, as that there may be a 


yard, or ſome other competent part left un- 


filled, for the uſe to be by and by mentioned. 


Then having poiſed a 'glaſs-bubble with, a 
fender neck, in ſuch, a manner, as that, though 
it will 1 at the top of che. water, yet a very 
little addition of 7 She will ſuffice to ſink it, 


put this bubble iy Poiſed, into the tube; 


where it will ſwim in the upper part of the 
water, as long as it is let, alone; but if you 
gently pour oil of turpentine upon it, (L fay 
gently, to avoid confounding the 1 quors) 


ou will | es that, for a While, the 
bble will continue where it was: but if 


you continue pouring on oil, till it have at- 
tained a ſufficient height aboye the water, 
(which it will be eaſy to perceive, becauſe 
thoſe two liquors ay keep themſelves diſtinct) 

you 


grown li 22 than 


e one 


<cauſe they 


DAE 100g. glaſs-pipe,. ſealed, or other- 


, or half a 


Vor, either. loſers 


serien een, 
. ing on it, the, Hubble will continue. „ 


n nenen 2019 Sth 
e It is. hot without 1auſe,. that 32 
ord- employ -a wire,;or-ſome ſuch thing. in this 
$ - experament, we aſſirm it to be only. 
Va- 2 * the acumbent water chat makes 


mitn TILL . 
70 58 4 


EE 

ore heavy, [mull 
| ciiviſe of its ſubmethiop, nat near the upper pact 
ef che oil, e. it muſt 1 ver fu iT uo be e 
bottom. anke before it can depreſo it. 


"And to crm this ag tall 48 
id, that in eaſe; by inclini 
ther wiſe, you removethe 11 5 
a competent part of it, (in caſe is 5 4 
Free was neceffary) the bübbſe will again 
to the top 25 the water Lg as for 


n the weight of — . — 
1 r it at 
t the, bottoms if you take out; of the tube a 
3 nt quantity of chat liquor, and ſo take 

ure of it from the bubble, this will 


5 2 any other wage begin to 


gell, that l 5gh * egain wolf e 

which ; 25 —4 * may/at pleaſure. be precipi- 

- the oil hey re * OY / pouring back into the tube the wa- 

| che air, by Virtue of its ol 2 a out of it. And theſe con- 
* to tecovet its former expanſion firmations, 3 ho former proofs of the 


the bubble co be as light, a5 i ge ogg firſt. and ſecond. paradoxes, being, we con. 
Ad now we 8 proceed to that other ceive, ſufficient to ſatisfy imparyal; readers of 
experiment, b 5 e e promiſed to . i them, we aud preſentiy ad- 


a nfirtn the firſt 4 1 re - eee did not 
. e a ſchohum, 


rd, this following NN Set fic been Pr; Tok fi to 


. 2 EN ge, 7 have been NN 8K, "2 7 heb 
| | 8 it ſeemed much n 8 Se A. 9L 1 0 e, Pe 8 
S two heterogeneous ors, © ce, be wondere at, iwhy 

3 ä be hed be 80 Th upon 2 the incum- face = Tl with —.— our havink, have 

nt, Whi oug tet, Kept 10, a0 in- trials with oil o tartar per deliguium, we 

dre body abdve-it z than 15 water, w experiment, inſtead of 


is 4 homogeneous. Jiquo "whoſe 
=: moſt” freely — pe . 


T ind fl ic 


ated with ex 
in ſuch trials. wih oil of turpentine. 


* 
owe 140 this I anſwer 3. that, even in ſuch ſlen. 
* C 89 25 der; pipes, as thoſe made uſe of about the firſt 
Ss 9 BR e e e © Foul: bee J found, that oil of tartar was 
po ble,” as in the to flow down, though ſlow- 


nee there of tu ine at one ſide of 
the immerſed oriſice, whilſt che oil paſſed up- 
wards by it along the other fide af the pipe. 
And my knowledge of this could not but 

22 me a little wonder, hat ſo curious a 


0 ving poured wat Mas 

| | . or =: Tacks. "(ts 7 dem 
„ 
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but, if your 7. Into the n 


—— — — 
* © - 


wilt of itſelf to the upper part of it. it, ſon, as Mon Paſe ſome- 
W NR ſlender yan TS ate 1ere teach, t wes | | —— 
or 4 flender N | Ls ep ing its ort 

©, an 


= NC In 


cneath. the 


b 
of ly in 


that is lon ro ur 
with'it, having con 1 
Lirfike' of che war , pour water flow 


| the tube, boſe > will not be near fil to th It's fer 
| _ ES 55 ä 
| wo „ (which, in 19 laſt alle will give it, muſt probably: make ir flow 


e 'or half a yard above the quite out of the: pipe: e eee 
and Soo: ſhall ſee, hb the. bubble, tion thoſe trials of ours with quickſilver and 
endeavoured to emerge, will, by lender tubes, that made me chink this ver) 
: the rind: weight of the incumbent wa- improbable, if we. conſider, that the experi- 
x rer, be depreſſed to the bottom of the tube. ment will not ſuccged, with much more fa. 
| | After which nite may fafely remove the wire, yourable. circuraſtances, betwint oil. of tur; 
or other body, that kept it from, riþng. For, pentine and oil of tartar, though the heavier 
as the wee of the incumbent water was that, of theſe two, liquors be many times _ 
which ic fink, * = me continu- "than 3 t pe” me 


* 
= 4 218 l 42 * 


ſped, 


— > ” 
. «+ i” 
4 = 4 
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. * 
” 
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 kiſpddty: thae Monſicut Paſcal: never 
matle the tat leaſt with iſtube as 
dig as his ſchemt woald make on gueſs ; but 
yet thought he might ſaſe lyi 13 
very oonſequent to thoſe 
| jus 4 truth he was fully pe 
indeed: were it not for the 1 impetus, the . 
ſilver. would acguirt 2 uch a 
beight, the tatiocination were no. 8 
worthy of him. edi o 
1 Bor e e 9 ab 
tirely true ſuould be propbſed us ſuch, and 
| may oſtentimes fall in practice3) becauſe there 
may intervene divers other capable of 
making them miſcarry, which 
by dhe. ſpraulatot, that is wunt to chmpute 
un e of that particular thing, 
| "—_ ke principally conſiders 3 as, in this 
caſe, our author jeems not to have conſidered, 
that in quch tubes, as the Torricellian expe- 
riment is wont to be made in, 671405 _ 
of 2 would male them unf 
trial. * 

- Axo: I have: * ingenious: men, 7 — 
are very well exerciſed in making ſuch expe- 
riments, complain, that they could never 

ke this of Monſieur: Haſrals to fucreed. 
Le which -attetnpts; that the ſiae of the tubes 
much contributed to che unſucceis fulneſs of 
tbe trials I ſhall, without repeating what has 
been already imimated to — rhino in = 


following part of this di 
tumity tõ man ĩfeſt y and, withall, to — 1 as 


iHuſtrious a proof of this our ſecond DOIN 
n 1 vr have yet 3 8 
Fa 3134 | 
5 A R A” 'D O X An. 
That ir. a body contiguous 40 tht xwater be . 
zeiber, or in part, loten than ibe bigbeſt 
level of the ſaid water, t be wi by" part of the 
body till be preſſed n LF: the 855 f 
tba touches el. 


F ; 1s wan be proveiby wet bag fk 
already-de livered in the explication of 
the: firſt 5 5 ile for, where-ever we 
conceive the loweſt part of che body, vhich is 
either totally, or in part, immerſed in water, 
io be, there the imaginary ſuperficies being 
beneath the trug ſuperficies, every part of that 
imaginary; ſuperficies muſt be preſſed up- 
wards, by: virtue of the hat the; water. 
poker range all the athet patts of the [ſame 

rfcies 340d ſo that ꝓart of it, on which 
Jo Inmer{-<: body chances to lean, muſt, for 
the ſamè reaſon, have an endeavour upwards. 
Andi if that endeavour be ſtronger than that, 
vherewithithe : weight of che body tends do n- 
wards, then ¶uppoſing there — no accidental 
icapediment)} 1 
lifted up. And 0e = be heavier 
than ſo much water, an uently will 
ſubſide, yet that e upwards of the 
Water, that touches its lower — mich ren- 
dere ineffectual to the raiſing, or pporting 
the body, but not deſtroyed; the np the 
heavy body being from time to time reſiſted, 
and retarded by the water, as much as t would 
be, if chat bady were put into one 1cale, and 


LI 


overlooked 
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the weight of as much water, as is equal to it; 
in-bulk; were put into the other. 
e confirm chis we may have recourſe to Fig. I. II. 
what we ſaid in the explication of the ſecond 
experiment. For in caſe the ſlender pipe, 
wherein the water is my aca ed;. be thruſt 
deeper into the oil ; or im cafe there be more 
oil poured into the veſſel; the water will be 
impelled up higher into the pipe ; which it 
would not be, if the oil, bulk ſor 
bulk à ligiter body, did not prefs againſt the 
lower ſurface” of 'the water, | (where alone the: - 
two liquors are contiguous) more forcibly than 
the water, -by-its gravity, tends downwards. 
And, even when the liquors reſt in an æquili- 
brium, the oil continually” preſſes upwards 
againſt the lower ſurface of the water; ſince 
in that continual endeavour upwards conſiſts its 
conſtant reſiſtance to the continual” endeavour, | 
that the gravity of the water gives it to de- 
ſcend. And ſince the ſame phænomenon = 
chis pens, whether we ſuſpend water in oil, as 
the ſecond experiment, or oil in water, as — 
the firſt's — appears, that the propoſition 
is as well icable to thofe caſcs, where 
the ſuſtai ' body is ſpecifically heavier, 
as to thoſe, where it is ſpecifically lighter, 
than the ſubjacent fluid. 
Bur a further and clearer proof of this. 
doctrine will appear in the explication of the 
next propoſition, In the mean time, to con- 
firm that part of our diſcourſe, / where we 
mentioned the reſiſtance made by the water to 
bodies that ſink in it, let us ſuppoſe, in the 
annexed figure, that the pipe E F contains an u Iv. 


dil ſpecifically heavier than water, (as are the 


oils of guaiacum, of cinnamon, or cloves, and 
ſome others ) and then, that the oil in the 
pipe, and the water without, being at reſt in 
an æquilibrium, the pipe be flowly raiſed to- 
wards the top of the veſſol: it is evident, 
from our former doctrine, and from experi- 
too, tfnat there will run out drops ot oil, 
which will fall from the bottom of the pipe to 
that of the veſſel; but far more ſlowly, than 
if they fell out of the ſame pipe in the air. 
Now, to compute, how much the preſſure 
of the water againſt the lower parts of the 
drop amounts to, let us ſuppoſe the drop to 
be G, to whoſe lowermoſt part there is con- 
tiguous, in any aſſignable place, where it falls, 
the imaginary ſuperficies H J. It is evident, 
that, it the drop of oil were not there, its 
place would be ſupplied by an _ bulk of 
water ; which being of the lame ſpecifick gra- 
with the reſt 1 6 the water in the veſſel, 
the ſurface H] — — laden every where 
alike ; and conſequent les 
be diſplaced; Datitca — 745 op of oil being 
heavier than ſo much water, that part of the 
imaginary ſuperficies, on which that drop 
leans, has more weight upon it, than any 
other part of the ſame ſuperficies ; and 


equal 


conſequentiy will give place to the deſcending 


drop. And ſince the caſe of every other ſup- 

poſed ſurface, at which the drop can be con- 

ceived to arrive in its deſcent, will be the 

ſame with that of the ſuperficies HJ ; it wil), 

for the ceaſon newly given, continue —_ 
4 


7 
+ | p 
- i = 


till ie comes to the boom of the veſiel,. which. 


2 ſuffer it to full no futher. And in caſe 


drop C were not, as we ic, of a 


ſubſtanee heavier is /pecie than water, but juſt 


equal to it, the contiguous 
ficies H I would be nei 
charged, than the other parts -of the ame 
I ran Jed ot old be 
neither depreſſed nor t | 
would continue in the fame. are ſo. 
we may 
medes, 


of the ſüper⸗ 
more nor leſs: 


"oe" 1 . that 
ſpetie to water, will 


a body, eg 
cf i any indi ph f the ware, e 


2 640 m forther)fioeh, if ae 
G were-ofa matter but equ 
it would not ſiak lower at all, no more than 
emerge; it follows, that though, being hea- 
vier in ſpecis than water, yet the gravity, up- 
on whoſe account it falls, is no more chan 
that, by which it ſurmounts an equal bulk of 
water ( ſince, if it were not for that ov 
the reſiſtance of the water would binder it 
from falling at all :) and conf Ys it loſcy 
in the water juſt as much the weight it 
would have in the air, us ſo much water, 
weighed ' likewiſe in the ſame ain 7 2 115 


mount co. 
 Wuicu is a yſical Weg of thats | 
| theorem of the its, which'I 


remember that L have ſeen made out in — 
inted book, both ſolidly and clearly ; the 
— Lnins himſelf, ONE the later 
Writers are wont do refer, having but an obs. 
ſcure, and not phy ſical, de | of it.. 
And, — 2 theorem is not only very 
bo. but, as we elſewhere- manifeſt, very 
uſeful, it will not be amiſs to add; that ren 
eaſily be confirmed by experimen. 
Fon, if you take (fork inſtance) a picce ub 
Fa rare — (that being 
very near equiponderant do 
— Apras) of the. ſcales — an exatt 3 
and; when yo. ' coOpNterpoile: 
in the other Tale [ he to ſink in 4 
veſſel of water, till it be perfectly covered 
with it, but hangs! freely in it, the counters 


iſe will pt 4s 17h egy And, 
part of the counter + ge a8 out, till 
the balance ibe FE teduoed ro an equilibri-- 
2 — 1 by ſubdycting What you 
have tak og ug it with the 
whale — 1 in the air, find what 
part of ixs weight _—_— in che water: And 
then, if you wal ofthoſame 
lead, ſ oy op! — ye! ounces, and 
hang it a horſe· hair at one ſcale, you may 
r 
a a twelfth part, (ſuppoſing 
to water to be, —— to one) that is, ele- 
ven ounces, thaugh the weights be far from 
an æquilibrium in the air, they will be reduced 
to it. when the lead is covered with water. 
8 preſſure of watet agaiaſt the lower 
| of the body immerſed in it may be con- 
5 — adding, that we may thence deduce 
of the, n of wood, and 
=— ie lighter chan water: which 


though a familiarelſe&,;Lhave-not found. 
cauſe to ha ve beet ſo much as ini; uired into 


thruſt under Water, (to a far-leſs 


ove, (What 3s affirmed: by Archi. 


ponderant to water, 


up the oil,” the though 
* more Water, 


e 


H * *** 


8 = (to have been. +53 
„any. If ve ſuppoſe then, that the 
pipe be almoſt Filed. not * afinking, but 
a ſwimming dil, ay ail of rurpentine, das 
in the Bett e experiment, the Wag be 
15 
that of the il ia the pipe) and the upper, be 
ſlowly unſto the oil will, as we formerly 
dec out in drops at the bottom of 
the pipe. But 0 determide, hy theſe drops, 
covered and ſurrounded with 


quite 
vater, and-prefſed by it as well downwards 


a8 ds, ſhould rather 
ſ J ſhall not content 0 ſay, that 
water. in ſpecic is heavier dan ik of oil : 
for, for. bete that, in ſome caſes, ere long to 
be mentioned, I have made the: water to de- 
preſs even this kind of oil, and beſides that, 
it is not every piece af wood, lighter in ſpecie 
than water, that. will float u N water, how 
ſhallow ſoever 1 1 be; the queſtion is, how this 
prepollent gravity of the water comes to raiſe 
rhe be, perc hance, much 
to „ 5% cull thorough, 


emerge chan de- 


above i it, than beneath 
Iux reaſon chen of 8 of light- 
er bodies in heavier fluids ſeems to be this, 
upwards. of the water, 
contiguous to 22 part of the body, is 
ſtronger than the endeav“F downwards af 
1 body, and, the water incumbent on 
155 * As, in the former ſcheme, the 
drop G to be the; oil of ntine, and to 
touch the two imaginary and parallel plains 
HJ, K LI lit is evident, that upon the low- 


er N the drop * oy is a greater _ 


Ms __ 


wag per part of 
me d 


ey 1 upon all 
the. ſurface K L. — — bur, an uniform. 
preflure of water A. KB L, and upon all 
the parts of the ſurface H I, "there | is a great- 
why ſat of water AH B;:ex at 
z for there che oil G, being not 
= © ſo much water, the oil being ex- 
to a greater preffure from beneath, than 
a gu gravity. (and.char of the water incum- 
bony na: it); will gable it to —— muſt . 
give way, and be impelled vpward. 
And the caſe being the ſame between — and 
any other E plain, whereſoever we ſup- 
e.it to be in its aſcent, it muſt conſequent- 
be impelled: further and further upwards, 
till it arrive at the top ; and there it will float 


upon the water. Or, (to explicate the mat - 


ter without ures) when a ſpectfically light- 
er body is — 21 under water, it al preſ- 
ſed: againſt by two pillars of water; the one 
bearing againſt the-upper, and the other - 
. the \Jower- por: und becauſe the 
of both tht muſt be comput- 

od From the top of — the lower part 
of the immerſed body muſt be preſſed upon 
by pillar longer than the upper part by the 
thickneſs of the immerſed body; and conſe- 
2 y muſt be preſſed more upwards than 
And by how much the greater 


diſparity. of ſpecific! * there is * 


"mu 
4 


che. water and che-emerging body. by fo much 
the, ſwiſter.. (ceteris 2 will aſtend: 
ſo much the more will there be of 

upon that part, that o be coati- 
e 


(hat yo ee b ee 


= 


cut in two parts, che one as long again as the 
tained under: water at the ſame depth, be let 
at the ſama time, and permitted ta emerges 
6 greater will riſe ſaſter than the leſſer. For 
ſuppaſe. one of theſe bodies, as O P, to be 

boat high, and che ober, Q N, to be 
alf ſo much, and that the low ermoſt ſurfaces 
of both be in the ſame imaginary plain, pa- 
rallel ro the uppermoſt ſurface 'of the water, 
and three foot diſtant from it; in this cafe 


there will be againſt the lower part of each of 


the wooden bodies a preſſure, (from the late» 
rally ſuperiour water) equal to that upon all 
the other parts, of the imaginary plain, 
whereto thoſe. bodies are contiguous. But 
Whereas 72 the upper ſurface of the ſharter 
on QR, there will lean a pillar of water 
wo foot bigh, the pillar of the ſame liquor, 
that will lean, the top of: the' taller body, 
PO, will be one foot high; as the at- 
tentive conſiderer will eaſily ive. So 
that the wooden bodies being lighter in ſpecte 
than water, both of them will be i 
upwards ; but that compounded pillar (if 1 
may ſo call it) which conſiſts of one foot of 
wood, and two foot of water, will, by its 
N more reſiſt che being raiſed,” than 
4 ich conſiſts of two foot of wood, and 
but one foot of water: ſo that the cauſe of 
the unequal celerity in the aſcenſion of theſe 
bodies conſiſts; chiefly, (for I would neither 
overvalue nor exclude concomitant cayſes) 
chat the difference of the preſſure againſt the 
upper and lower part of each body reſpective · 
I is greater in one than in the other. 
Axp hence we may probably deduce a 
reaſon of what we often obſerve in the diſtil- 
lation of the oils of aniſeeds, cloves; and 
divers aromatick vegetables, in lembecks, 
by the intervention of water: for oftentimes 
when the fire has not been well regulated, 
there will come over, beſides the floating 
oil, a whitiſh water, which will not in a 
long time become clear. And as we have 
elſewhere taught that whiteneſs to proceed 
from the numerous reflections from the oily 
ſubſtance. of the concrete, by the heat of the 
fire broken into innumerable little globules, 
and diſperſed through the body of the water ; 
ſo the reaſon, why this whiteneſs continues ſo 
long, ſeems to be chiefly (for I mention nat 
ſuch things, as, the great ſurfaces, that theſe 
little 'globules have in reſpe& of their bulk) 
that, becauſe of the exceeding minuteneſs of 


theſe drops, the height of the water, that preſ- 
ſes hon the us atoch is almoſt e * 
that of the water, that preſſes again 
lower part. So 

VOI. II. 


the 
chat the difference between. 


of that | of | 
eat ele Nh. 1 aas Rick be. 


made out: by NSW EXPERIMENTS. 


theſe two preſſures being incobfiderable, it 
has power to raiſe the Urops but very lowly, 
(inſomuch, that upon this ground I deviſed a 
menſtruum, wherewith I could mingle oil in 


drops ſa FFeoeding ly minute, that. even when 
e hut a few uls of the mixture, 


there 
it would continue whitiſh for divers whole 
days together), though at length they will 
N and the ſooner, becauſe, hllſt 
they ſwim up and down, as they frequently. 
chance to meet and run into one another, they 
compoſe greater drops; Which are (for the 
reaſon already given) leſs lowly impelled 
vp by the water; at the top of which, the 
chy miſt, after a due time, is wont to find 
new oil floating. But whether this be any 
Wa PRIOR to the ſwimming of the in- 
ſenlible particles of corroded meta in aqua - 
fortis, aud other ſaline 


not now ſtay to inquire. 100 
Ou thing more there is, chat I would 


mc at, befarg. 1, diſmiſs thigparadox ; name- 


ve. that, ſho the {ame reaſon we have all this 
While deduced, ; when the emergent drop, or 
any ether hody, floats upon the top of the wa- 


ter, it will ſink juſt ſo far, (and no farther) till 
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menſtruums, muſt | 


the immerſed part of the floating body be e- Fig. V. 


qual in bulk ta as much water as is equal in 
weight to the, whole body, Fur ſuppoſe, in 
the annexed figure, Y to he a cube of wood 
three foot high, and. fix pound in weight; 
this wood, being much heavier than air, will 
ſink into the water, till it come to an imagi- 
Dary ſuperficies, X W,. where, having the po- 
ſition newly deſcribed, it will neceſſurily ac- 
1 For all the other equal parts of the 
ſuperficies, X. W. Q, being leaned upon 
by pillars of Water equal in height to the part 
X A, or WB, if che whole weight of the 
wooden cube be . on that of as much 
water, as id equal to the immer rt, it 
muſt neceſſariſy fink lower, becauſe the ſub- 
jacent part of the ſurfacg (at V) will be 
more charged than any of the reſt. And, on 
the other fide, if the cube were lighter than 
as much water as that, whoſe place the immer- 
ſed part takes up; it muſt, by the greater 
preſſure of the water upon the other parts of 
the imaginary ſuperficies, X W, than upon 
that contiguous to the wood, (as at V) be 
impelled upward, till the preſſure of the 
whole wood upon the part it leans on, be of 
the ſame degree with that of the feſt of the 
water, upon the reſt of the ſuperficies; and 
conſequently be the ſame with the water, 
whoſe place the immerſed part of it rakes up 
the lightneſs of that immerſed part, in re- 
ſpect of ſo much water, being recompenſed 
by the weight of the unimmeried part, which 
is extant above the ſuperſicies of the water. 
And we ſee, that when a piece of wood falls 
into water, though, by the impetus it ac- 
quires in falling, it paſſes through divers ima- 
ginary plains, that lie beneath its due ſtation ;_ 
jet the greater preſſure, to which each of 
thoſe plains is ex poſed in all its other parts, 
than in that, which is contiguous to the bottom 
of the wood. does quickly impel it up again, 
till, after ſome-emerſigns and ſubſidings, it 
| 5Q reſts 


ing bodies) is taught and 


1 2 becauſe the 
| neous bod ies as men exempli it in, (ſuch as 


Ve put it into 2 


ng kin Ge ney — 1 4 


it. L 
A 2 0 10 b =_ THT — 7510 
| 0 „end 1 . mn WT: 1; 2 


1 0 ingenious propoſi dt Bet 
ren . 


manner of mathe maticfanz, by che mo 


ſobtle (Archimedes, and ks oommentators: 


and we have newly · bern nee to ma- 
nifeſt the phyſſeal reaſon, Why it im be true. 
ich ought o 
hold, not only in ſuch intire and bomoge- 


2 piece of wobd, or a lump of Wär) but in all 
bodies, though of a concave figure, and 
made-up of many bodies of never fo Gents hk 
S e ma 
er oni 

one — y, becaufe that a 5 5 
which is one of ou miin and uſefulleſt of the 
DIRE nl de of ſo much im. 


2 eee 


. "Hager ! it will not be 2. 
miſs, ſor the fatifa@tion of fach of thoſe, 
whom it may concern, as are hot verſed in 


mathematical demonſtrations, to add an ex- 


riment, which I made to prove it mechani- 
ally, as — y ae e the fatis- 


A A hav tnployed ſeveral 
wallets, ag, ; ew hy 2 of latten and 


ſome: of other materials, to compaſs What 1 


deſired z we found glaſſes to be the moſt com- 
2 we * ar ale And — 1 
filling a an u convenient 
— act, Pa in : 
ther deeper et or 
tumbler, that it ae e Bier ſwim- 
ming; and having furniſhed it firſt with bal- 
laſt, and then, for. merriment fake, with a 
wooden deck, by which a tall maſt, with a 
ſail faſtned to it, was kept upright ; ve 
fraughted with wood, and by degrees — 10 
ſand into it, till we had made it fink juſt” to 
the tops of certain conſpicuous marks, that 
we had faſtned on the outſide of the glaſs, to 
oppoſite parts thereof. Then obſerving, how 
high the water reached in the larger glaſs, 
(which, by reaſon of the veſſel's G 
rency, was to be ſeen) we carefully placed 
two or three marks in the ſame level with the 
horizontal ſurface of the water z and tak ing 
ing veſſe] it was, with all that 
iping the outſide dry, 
pair of ſcales, _ 
hay ing found what it amounted to, we 
ed in a competently large Phial (firſt counter- 
poiſed apart) ſo much water, (to a grain, or 
thereabouts,) and pouring this water into the 
large glaſs above mentioned we found it to 
reach to the marks, that we had faſtned to the 
outſide of the (glaſs, and conſequently to 
reach to the ſarne height; 1b which the weight 
of the floating/glaſs, and all that was added 
to make it reſemble a ſhip, had made it arife 
to. By which iment (which we tried, as 
to the eſſential parts of it, with veſſels of 
1 ſizes, * and too, "as 


. 


taken out) ralſec che water 


de applied to a ſhip 


voc Rone, aka, e) u ap 
that” the floating weſſel ixſelf, with 4 Ws, 
was in it, or ſupported by ng equal, in 
| 2 to as nel water as Was equal in bulk 
to of the veſſel, which was "under / 
water,” ſuppoſed to be cut off from the extant 
part of the ſame veſſel, vn lain oontinuit 
che horizontal 1 ter? fince the 
weight of the 1; hich raiſed u 
the water in the larger e to the great 
height it attained, was the fame With che 
weight of the water, Which being pöhred in- 
to the larger veſſel (When the 1 2 
| in to the 
ſume height. We may alſo obtain the ſame 
end by ſomewhar differing way, {which is 
494 way; in caſe the veſſels be too great,) 
_ to obſerve; "firſt, by pouring in water 
out of a bowl or pail, or other veſſel of 
known capacity, as often as ig neceflary to 
An the great 'veſſe}, or ciſtern, or pond, 
to the top, (or to any determinate height re- 
quired z) and, next; letting out, or otherwiſe 
removing all that water, to put in its place 


the veſſel; Whoſe weight is to be found out. 


Thirdly, to let, or pour in water, till the 
veſſel be afloat, and by its weight raiſe the 
external” water to the height it had before. 


| —_— „do examine, how much this water, 


mm in, falls ſhort in w 

of * water, that was in it at t, and after. 
wards removed. For this difference will 
n of as much water, as is 
erate to the whole floating veſſel, 
cher fmall or great, with all that᷑ it either 
"carries or ſuſtains. The hydroſtatical theorem 
we have been conſidering, and the experi- 


ments, whereby we have endeavoured to con- 


firm or illuſtrate it, my (mutatit nutandis) 
: all — ne la- 

ding, guns, and company; it ing gene- 
rally true, That (to expreſs the Gate” of the 
propoſition more briefly) be weight of a float- 
body is equal to as much water, as its immer- 
ie t takes up the room of. Whende we might 
4 ome arguments in favour of the learn- 


to ed Ste vim, (for wWhoſe fake it partly was, 


that I annexed this ſcholium) who; if 1 miſ- 
remember not, does ſomewhere deduce as a 


corollary from certain hy droſtatical propoſi- Sepere 


tions, that a whole ſhip, and all that belongs 4 1 
to it, and leans upon it, preſſes no more no 
leſs upon the bottom it ſwims over, than as 
much water, as is equal in \ bulk to that part 
of the hip, which is n the ſurface of the 
water. 30% 227 F 


PARADOX Iv. 


e. "That in the aſcenſion of water in pumps, &c. 
. "here needs nothing to raiſe the water, but. 


competent weight of an external fluid. 
HIS propoſition may be eaſil enough 

1 gage e the *** e 
experiments. But yet, for further illuſtration 
and proof, we will add that, which follows. 
Tak a ſlender glaſs-pipe, (ſuch as was 
uſed about the firſt experiment) and ſuck io- 
to it about the height of an inch of deeply 
tinted water'y and, nimbly Ropping the up- 

pe 


mar auf Aq NN] ExrRRIMENTs. 


| per otiſce, immerſe. the lower! rt of the 
| into a glaſs half filled: with ſuch tincted 
Water, till he ſurſacm of the liquor in the 
pipe be an inch (or as lowras you ha vr 
At) 2 
pouring on oil of turpentine, till it ſwim three 
or for addicts or as high as you pleaſe above 
the water i looſen gent ly your finger from the 
upper orifice of the pipe, to give the incloſed 
air a ein e with the external and 
. pipe o 
im up. not higher than the 
ſurface af the external wüter, but almoſt as 
high as that of the extertiab dil. through which 


(it being tranſparent and colourleſs) the red 


liquor may be edily diſcetndd. /. © 
No in chis caſe it cannot be. pretended, 
that the aſcent of the water in the pipe pro- 
ceeds from nature's Abhorrency of a vacuum ; 
ſince the pipe being full of air, and its ori- 


ice unſtopped, though the water ſhould not of 


aſcend, ono danger of a vacuum would « 
e air and the water remaining conti 
B. 3601» 712100 429458 enen ien 
- Tax true reaſon, then; of the aſcent of 
= wwe UNO ain > hon this 3 — 
all the other parts of the ĩmaginary ſuperficies, 
' that paſſes. by che imtmerſecl, orificr of the 
pipe, there is a preſſure partly of water, and 
partly of the oil ſwimming that water, 
amounting 0 the preſſure er 
inches of water ; whereas upon that part of 
the flameſuperhcies,whereon e liquor contain. 
ed in the leans, there s but the preſſure of 
one ĩnch of water: ſo that the parts nearothe 
immerſed rorifice-: muſt neceſſarily be thruſt 
out of place by the other parts of water, that 
are more preſſed ; till ſui much liquor be ĩm- 
pelled up into the pipe, as makes the preſſure 
on that part of the imagitary ſuperficies as 
great, as that of the oil and water on any o- 
ther equal part of it. And then, by virtue of 
the æquilibrium, (often mentioned) the wa- 
ter will riſe: no further 3 and, by virtue of 
the ſame equilibrium, it will reſt a little be- 
neath the ſurface of the external oil, | becauſe 
this laſt named liquor is leſs heavy, bulk for 
bulk, than water. 03 30. bn! | 
Ax by this we may be aſſiſted to give a 
reaſon of the aſcenſion of water in ordinary 
ſuckirg pumps. For as the oil of turpen- 
tine, ee a lighter liquor than water, and 
not mingleable with it, does, by leani 
upon the ſurface of the external water, p 
up the water within the pipe, to a far greater 
height than that of the external water itſelf; 
ſo the air, which, though a far lighter liquor 
than oil of turpentine, reaches I know not 
how many miles high, leaning upon the ſur- 
face of the water in a well, would preſs it u 
into the cylindrical cavity of the pump, much 
higher than the external water itſelf reaches 
in the well, if it were not hindered. 
No that, which hinders it in the pump, is 
either the ſucker, which fences the water in, 
the pump from the preſſure of the external 
air, or that preſſure itſelf. And therefore, 
all that the drawing up of the ſucker needs to 
do, is, to free the water in the pipe from the 


0 
N 


Water, Then 


impediment. to its aſcent, which was given it 
hy the ſucker's leaning on it, Or the pier 4 
the atmoſphere's bei! l I 3.43 
in our experiment, the ſides of the pipe 
do ſufficiently prove. the water the pip 
from any preſſure of the external oil, that 
J 
Au laſtly, as the water in our pipe was 
impelled up ſe. high, and po higher, that 
the cylinder of water in the pipe was juſt able 
to balance the preſſure of the water and oil 
without the pipe 3; ſo. in pumps, the water 
does riſe about. thirty three or thirty four 
foot: and though you pump never ſo long, 
it will be raiſed no. higher ; becauſe at that 
height the preſſure of the water in the, pump, 
upon that part of the , imaginary ſuperficies, 
chat paſſes by the lower: orifice of it, is the 


ſame with the preſſure, which other parts of 


that imaginary ſuper ficies ſuſtain from as much 
the external water, and of the atmoſphere, 
as come to lean upon it. p< 
Ina there may be caſes, wherein. water 
may be raiſed by ſuction, not upon the ac- 
count of the weight of the air, but of its 
ſpring, I have elſewhere ſhown ; and having 
likewiſe ip other places endeavoured to expli- 
cate; more particularly the; aſcenſion of water 
in pumps; What has been faid already may 
ſuffice to be ſaid in this place, where it is ſut- 
ficient. for me to have ſhewn, that, whether 
or no the aſcenſion of water may bave other 
cauſes, yet, in the caſes propoſed, it need: no 
more than the competent weight of an exter- 
e as is the MF whoſe 3 being de- 
void of gravity, the cogency of our experi- 
ments has brought even our adverſaries to 
SOLU: bee i 1c, | 
Fon confirmation of this, I will here add, 
becauſe. it now comes into my mind, (what 
might, perhaps, be elſewhere ſomewhat more 
roperly mentioned) an experiment, that I 
id but lightly. glance at in * explication of 
e. firſt, ,and the ſcholium of the ſecond 


Is order to this, 1 muſt advertiſe, that, 
whereas I there took notice, that ſame inge- 
nious men had complained, that, contrary to 
the experiment propoſed by Monſieur Paſcal, 
they were not at all able to keep mercury 
ſuſpended. in tubes, however very ſlender, 
though the lower end were deeply immerſed 
in water, if both their ends were open; the 
reaſons of my doubting, . whether our ingeni- 
ous author had ever made, or ſeen the experi- 
ment, were not only, that it had been unſuc- 
ceſsfully tried, and ſeemed. ta me unlikely to 
ſucceed in tubes more ſlender, than his ap- 

cared, 3, but, becauſe the impetus, which 

ling quickfilver gains by the acceleration of 
motion it acquires in its deſcent, muſt, in all 
probability, be great enough to make it all 
run out at the bottom of a tube open at both 
ends, and. filled with ſo ponderous a liquor, 
though the tube were very much ſhorter, than 
that propoſed by Monſteur Paſcal. 

.Tr1s advertiſement I premiſe, to intimate, 
that, notwithſtanding the hopeleſſneſs of the 
experiment, 28 it bad been, propoſed, and. 


tried, 


© — — — ——— — — 
* * 


et forks: cocker! 


10 5 
been Wie to do it, even e quor- 
li ter than water. F 

ub tue then," that even r ſhore 
nder of fo ponderous eee 
old, 1 
not eafy to be re 


2 . ft Hen part of 
inch z and des * at the lower end 
of It, A Teſs” chan half ag inch 4 

ickfilver, and pimbly flopped the u 
fice with my r, I thruſt de 
e Hals of oi} of 
a care nat to unſtop the uppet orifice, * 
ſmall cy linder of quickſilver was ei 
twenty times its beneath the forface of 
ha For by this means, when I 2 
© pipe, quickfilver needed not 
prone ene) begin to fall; as E 
a a HOWS cylinder, chan was requiſite to make 
an equilibrium with the other Hud. For, by 
on expedient, the-preffore of the oi! was 
full as Break, if not reater, N 
be lower part of the mercurial cylinder; as 
chat which the weight 3 
d exerciſe upon the 
cent oil. And N upon the 

of my finger, the-quickfilver did not « pv 
but remain in the lower purt of the 
ipe. And as, if I raiſed it towards the ſuper- 
cies of the oil, the 
for want of its. wonted counrerpoitſe 3 j\ ſo,/ if I 
thruft the pipe deeper into the oil, the in- 
creaſed preffure- 1 the oil would” proportio- 
5755 ha wo * mercury towards the 
pipe; 1 wel. being again a 


lage 404 but a little, raiſed, the 
would fall down a little nearer 8 


few : and * Mos with a not u 
a derous body of ' —— 
Was age a to riſe, and ſometimes 
to fall ; but ſtill to float upon the ſurface of 4 
liquor lighter than common ſpirit of wine itſelf, 
Bur, beſides that the experiment, if the 
maker of it be not vety carkful, may eaſily 
enough miſcarty, the divertiſement it gives 
ſeldom proves laſting 3 the oil of turpentine, 
after a While, infinnating itſelf betwirt the 
ſides of the pipe and t e ade 
linder of mercury, and — di 
x eee re int gen: 
th as I tr 2 0¹ i 
tine, becauſe that is the liquor 1 thake 
all along theſe paradoxes; and beoduſe 410 1 1 
would ſhew, that 4 lighter af than water 
(and e Ge 3 be 
greatly en 9 
weight and preſſure, either hap te mercury 
ſuſpended in pipes, * even ect! ik en 
yet I found water, wh 
glaſſes, a fitter liquor _ Gil kr 


2 Pas, thirty<faur 


y keep; (fuſpendat-chirry-chree, or 


__ 


would drop out 


ſant 


— 


n bias 


tinnen, 


— — 


nner, chat 4 5 
. 
to clinder ai er of 


foot high ; 
in. er eaſy uo conclude; that the weight of 
— eve = in able to e: and 
-four 
| foot of tet in a mp, may do the 4 e to 
twemy · nine or thirty: — of; quickfilver 


| 1 Os re 10 16912: c * 


ii d * Joh bas 119 ng a 4h 


8 A. 5 9 * . 11 


. confidently | 
thoſe mathematicians and — that 
the doctrine of the ſchooh,, that this perſua- 
hon of Wine betheichiech that 


rriter, 
"H drofta- 
icel- 


; e, he contents e 
— hoe ies with one demonſtraxion 
| it) grounded on the quite contrary 
nul 5 HED 
ito y! it were the preſ- 
ſure of the external air, that kpe che quick6il 
ver ſuſpended in the newly-mentioned. experi- 
ment, the height would not ( * 129mg 
ſhews it is) be che ſame in all cyli cal pi 
though of very diffrring 8 Te, 
poling the height of the mercurial . 
mn tube of half an inch diameter, to be 
twenty-uine inches y it is plain, that a mer- 
curial cylinder of the ſame height, and three 
inches in diameter, muſt weigh divers times 
as e e former: and therefore the 
preſſure external air being bur one and 
cho ſameʒ if it be à juſt counter poiſe to the 
greater cylinder, it cannot be ſo to the leſs ; 
and if it be able to the one ſuſpended at 
twenty- nine inches, it muſt be able to keep 
the other ſuſpended at a far greater height; 
which yer is contrary to experience. And 
indeed this objection is ſo fpecious, that, 
though I elſewhere have already anſwered it, 
both by reaſon and experience, as far forth as 
it concerns the 'Torricellian experiment; 
to ſhew the miſtake, on which it is . 
it * be very well worth while to make out 
2 „(es that, whoſe truth 
difprove- that error 4 
| both that theulſetion is 0 
it muſt be ſo 


e na gl hr and of a convenient 
. © - depth 


- PkovIDe; den # more 180 * Fig. V. 


depth z into which having put a conve- 
nient quantity of water, deeply tinged with 
brazil, or ſome other pigment, fit to the ori- 
fice a broad but thin cork, in which, by 
burning or cutting, make divers round holes 
of very differing wideneſſes; into each of 
which you may thruſt a glaſs cylinder, open 
at both ends, and of a fize fit for the hole, that 
is to receive it, that fo the ſeveral pipes may 
be embraced by theſe ſeveral holes; and, as 
near as you can, make them parallel ro one 
another, and perpendicular to the ſuperficies 
of the water, into which they are to be im- 
merſed. But we muſt not forget, that, be- 
ſides theſe holes, there is an aperture to be 
made in the ſame cork (it matters not much 
of what figure, or whereabouts) to receive the 
flender end of 'a glaſs funnel; by which oil 
may be conveyed into the veſſel, n it 1s 
ſtopped with the cork. And in the ſlender 
part of this funnel we uſe to put ſome cotton- 
wick, to break the violence of the oil, that 1s 
to be poured in, which might elſe diſorder 
the experiment, All this being thus pro- 
vided, and the cork (furniſhed with its pipes) 
being fitted to the orifice of the veſſel ; if at 
the funnel you pour in oil of turpentine, and 
place the glaſs betwixt your eye and the light, 
you may, through that tranſparent liquor, 
rceive the tinted water to be impelled up 
into all the pipes, and to riſe uniformly in 
them. And, when this tincted liquor has at- 
tained to the height of two or three, or more 
inches, above the lowermoſt ſurface of the ex- 
ternal oil, if you remove the funnel, (which 
yet you need not do, unleſs there be yet oil 
in it) you may plainly perceive the water to 
reach as high in one of the ſmaller pipes, as 
in another three or four times as great; and 
yet the water in the ſeveral pipes, as it is evi- 
dent, is ſuſtained at that height above the 
level of the other water, by the preſſure or 
counterpoiſe of the external oil; which there- 
fore, being lighter in ſpecie than water, will 
have its ſurface ſomewhat higher without the 
pipes, than that of the tincted water within 
them. And if by the aperture, that receives 
the funnel, you immerſe, almoſt to the bottom 
of the oil, the ſhorter leg of a ſlender glaſs 
fiphon, at whoſe longer leg you procure by 
ſuction the oil to run out; you ſhall perceive, 
that, according as the depth and preſſure of 
the external fluid decreaſes, ſo the water in 
the pipe will ſubſide ; and that uniformly, as 
well in the leſſer, as in the greater plpes. 
Tx reaſon of this is not difficult to be ren- 
dered by the doctrine already delivered. For, 
ſuppoſe EF to be the ſurface of the water, 
both within and without the pipes, before any 
oil was poured on it: if we then ſuppoſe the 
oil to be poured in through the funne], its 
lightneſs in reſpect of water, wherewith it will 
not — oo! will keep it from getting into the 
cavity of the pipes L, M, N; and therefore, 
ſpreading itſelf on the outſide of them above, 
it muſt neceſſarily, by its gravity, preſs down 
the ſuperficies of the external water, and im- 
pel up that liquor into the cavities of the pipes. 


And if we ſuppoſe the pouring on of the oil 
Vo I. II. | 


made out by NEW EXPERIMENTS. 


to be continued, till the uppermoſt ſurface of 
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the oil be raiſed to GH, and that of the ex- 


ternal water depreſſed to I K, (or thereabouts) 
an Imaginary plane paſſing along the lower 
orifices of the pipes ; I ſay, the tinted wa- 
ters in the pipes ought to have their upper- 
moſt ſurfaces in the ſame level, notwithſtand- 
ing the great inequality of their bores. For 
that part of the ſurface I K, which is com- 
prehended within the circular orifice of the 
greateſt pipe L, is. no more charged by the 
incumbent water, than any other part, equal 
to that circle of the ſame imaginary ſuperfi- 
cies, is by the water or oil incumbent on it; 
(and confequently, no more than the part, 
comprehended within the circle of the ſmall 
pipe N, is by the water contained in that 
ſmall pipe ;) the external oil having as much 
a greater height upon the ſuperficies I K, 
than the water within the pipe, as is requifite 
to make the two liquors counterbalance each 
other, notwithſtanding the difference of their 
ſpecifick gravities. And though the pipe L. 
were twice as big, it would charge the ſubja- 
cent plane I K no more, than the preſſure of 
the oil on the other parts ofthe ſame imaginary 
ſurface is able to reſiſt. And yet this preſſure 
of the external oil ought not to be able to 
raiſe the water in the flender pipe N higher, 
than the ſurface Q in the ſame level with the 
ſurface O, For, if the water were higher in 
the ſmall pipe, being a heavier liquor than oil, 
it mult preſs upon that part of the ſurface I K, 
it leans on, with greater force, than the exter- 
nal oil upon the other parts of the ſame plane 
IK ; and therefore with greater force, than 
the weight of the external oil could reſiſt. 
And, conſequently, the water in the ſlender 
pipe muſt ſubſide, till its ſurface be inferiour 
to that of the external oil ; ſince, till then, 
the difference of their ſpecifick gravities can- 
not permit them to reſt in an equilibrium. 
To be ſhort ; it, is all one to the reſiſtance 
of the external oil, how wide the cylinder is, 
that it ſupports in the pipe ; provided the 
height of it be not greater, in reſpect of the 
height of the oil, than the difference of the 
reſpective gravities of thoſe two liquors re- 
quires. For, ſo long the preſſure of the cylin- 
der of water will be no greater on that part 
of the imaginary ſuperficies, which it leans 
upon, than the preſſure of the external oil 
will be on all the other parts of the ſame 
ſuperficies z and conſequently, neither the one, 
nor the other of thoſe liquors will ſubſide, 
but they will both reſt in an equilibrium. 
Bur here it will not be amiſs to note, firſt, 
that it is not neceſſary, that the glaſs cylin- 
ders L, M, N, ſhould be all of the ſame 
length; fince, the lower orifice being open, 
the water will riſe to the ſame height within 
them, whether the parts immerſed under the 
water be exactly of the ſame length, or no, 
AnD ſecondly, That throughout all this 
diſcourſe, and particularly in the explication 
of this paradox, we ſuppoſe, either that the 
ſlendereſt pipes, that are employed about theſe 
experiments, are of a moderate ſize, and not 
excecding ſmall ; or that, in cafe they be 


5 R very 


very ſmall, allowance be made in ſuch pipes 
| for this property, that water will riſe in them 
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8 beight, than can be attributed to 
the bare counterpoiſe of either the water, or 


the oil, that impels it upwards, and keeps it 
ſuſpended. But this difference is of ſo little 
that we may 
ter we mean to do) 
ve taken this notice of it for pre- 


moment in our preſeat inquiries, 
ſafely neglect it, (as he 
now we 


vention of miſtakes, 


PARADOX VI. a 

If a body be placed under water, with its up- 
_ permoſt ſurface parallel to the borizon : how 
much water ſocver there may be on this, or 
that fide above the body, the dire# preſſure, 
ſuſtained by the body, ( for we now conſider 
not the lateral, nor the recoiling preſſure, to 
wich the body may be expoſed, if quite en- 
vironed with water,) is no more, than that 

of a column of water, having the horizontal 


uperficies of the body for its bafis, and the 
perpendic depth of the water for its 
beight. 


And ſo likewiſe, 

F the water, that leans upon the body, be con- 
| tained in pipes open at bath ends, the preſſure 
of the water is to be eſtimated by the weight 

of a pillar of water, whoſe baſis is equal to 
ibe lower orifice of the pipe, (which we ſup- 
poſe to be parallel to the borizon,) and its 
height equal to a perpendicular reaching thence 
to the top of the water ; though the pipe be 
much inclined towards the horizon, or though 
it be irregularly ſhaped, and much broader in 
ſome parts, than the ſaid orifice. 


TEVINUS, in the tenth propoſition 
of his Hydroſtatical Elements, having 
propoſed in more general terms the former 
rt of our paradox, annexes to it a demon- 
ration to this purpoſe : | 
Havinc firſt ſuppoſed ABCD to be a 
ſolid rectangular figure of water, whoſe baſis 
E F is parallel to the horizon, and whoſe 
height G E is a perpendicular let fall from 
the uppermoſt ſurface of the water to the 
lowermoſt; his demonſtration is this: 


G H 


B 


| | 3 


" TE 


| 
'C 


F 


1 
E 


Ir the bottom EF be charged with a 
greater weight, than that of the water G H FE, 
that ſurpluſage muſt come from the adjoining 
water: therefore, if it be poſſible, let it be 
from the water AGED, and HBCE; 
which granted, the bottom DE will like- 
wiſe have a greater weight incumbent on it, 
__ the ſcore of the neighbouring water 


— — 


H F E, than that of the water AGED. 
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And, the reaſon being the ſame in all the 
three caſes, the baſis FC muſt ſuſtain a 
eater - weight, than that of the water 
BCF: and therefore the whole bottom 


DC will have a greater weight incumbent 


on it, than that of the whole water AB CD; 


which yet (A B C D being a rectangular body) 
would be abſurd. And by the ſame way of 
reaſoning you may evince, that the bottom 
E F ſuſtains no leſs a weight, than that of the 
water GH FE, And fo, ſince it ſuſtains nei- 
ther a T weight, nor a leſs, it muſt ſuſ- 
uſt as much weight, as the column of 
water GH FE. | | 
Tu is demonſtration of the learned Stevi. 
nus may well enough be admitted by a natu- 
raliſt, (though, according to ſame hypotheſes 


touching the cauſe and nature of gravity, it 
may ao mathematical exactneſs ;) and by 
it may be confirmed the firſt part of our pro- 


ſed paradox. And ſome things, annexed 
y Stevinus to this demonſtration, may be alſo 
applied to countenance the ſecond. But, be- 
cauſe this is one of the nobleſt and uſefulleſt 
ſubjects of the Hydroſtaticks, we think it 
worth while to illuſtrate, after our manner, 
each of the two parts of our paradox by a ſen- 
ſible experiment. | 
FirsT then, take a ſlender glaſs pipe, of 
an even bore, turned up at one end like the 
annexed ſiphon. Into this ſiphpn ſuck oil of 
turpentine, till the liquor De filled the 
ſhorter leg, and be raiſed two or three inches 
in the longer. Then, nimbly ſtopping the 


upper orifice with your finger, thruſt the lower 


part of the ſiphon ſo far into a deep glaſs full 
* 3 pr he ſurface of the oil in the 
onger leg of the pipe may be but a little higher 
than that of the ne water; —* 
the removal of your finger, you will find the 
ſurface of the oil to vary but little, or not at 
all, its former ſtation. And as, if you then 
thruſt the pipe a little deeper, you will ſee 
the oil in the ſhorter leg to begin fo be de- 
preſſed; ſo, if afterwards you gently raiſe the 
ipe toward the top of the water, you ſhall 
e the oil not only regain its former ſtation, 
but flow out by degrees in drops, that will 
emerge to the top of the water. Now, ſince 
the water was able, at firſt, to keep the oil in 
the longer leg of the pipe ſuſpended no higher, - 
than it would have been kept by a cylinder of 
water equal to the orifice of the ſhorter leg of 
the PiPc, and reaching directly thence to the 
top of the water; (as may be eaſily tried, by 
making a ſiphon, where the ſhorter leg may 
be long enough to contain fuch a cylinder of 
water to counterpoiſe the oil in the longer 3) 
and fince, when once, by the raiſing of the 
Pipe, the height of the incumbent water was 
eſſened, the oil did more than counterbalance 
it, (as appears by its flowing out of the ſi- 
phon ;) we may well conclude, that, though 
there were in the veſſel a great deal of water, 
higher than the immerſed orifice of the ſiphon, 
(and it would be all one, though the fiphon 
were placed at the ſame depth in a pond or 
lake ;) yet, of all that water, no more c 
gravitate upon the orifice, than that, which 
was placed directly over it; which was 


s ſuch 


made out by New ExeERIMENTS. - 
loch a pillar of water, as the paradox de- 


fcribes. 
. Anp, by the way, we may hence learn, 
that though water be not included in pipes, 
e may preſs as regularly upon a ſubjacent 
„as if it were, And therefore we may 
well enough conceive a pillar of water, in 
the free water itſelf, where there is nothing 
on any fide, bur the contiguous water, to 
bound the imaginary pillar. 

Bu r I had forgot to add, that the firſt part 
of our paradox will hold, not only when the 
water, ſuperior to the body it preſſes upon, is 
free; but alſo, when it is included in veſſels 
of never ſo (ſeemingly) diſadvantageous a 
ſhape. For, if you ſo frame the ſhorter leg 
of a ſiphon, that it may expand itſelf into a 


funnel, like that of Fe. 6. 2 about 


the proof of the foregoing (fifth) paradox; 
(for which purpoſe the — 4 be yp pretty 
diſtance from each other :) though you fill 
that funnel. with water, the oil in the Jonger 
and ſlender leg of the ſiphon will be able to 
reſiſt the preſſure of all the water, notwith- 
ſtanding the breadth of the upper part of the 
funnel. So that, even in this caſe alſo, the 
ſurface of the oil in the longer leg will be but 


a a little higher than that of the water in the 
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funnel. 

For further confirmation of this, we 
cauſed to ap a ſiphon, ſo ſhaped, that 
one of the legs (which were parallel, and of 
the ſame bore,) had in the midſt of it a 
ſphere of glaſs, ſave that it communicated 
with the upper and lower parts of the ſame leg. 

| In the uniform leg of the ſiphon, we put 
a convenient quantity of oil of turpentine, 
and into the , other as much water, as filled 
not only the lower part of it, but the globu- 
lar part too. And yet we did not find, that 
all this water was able to keep up the oil in 
the uniform leg, at a greater height, than if 
the leg, that contained the water, had been uni- 
form too; as much of the water in the globe, 
as was not directly over the lower orifice of 


it, being ſupported by the lateral parts (if I 


may ſo call them) of the ſame globe. And 
if that leg were, inſtead of water, filled with 
oil, and the uniform leg with water; not- 
withſtanding the far greater quantity of oil, 
that was neceſſaty to fill that leg, whereof 
the hollow fphere was but a part; the water 
in the uniform leg would not be kept up, fo 
much as to the fame height with the oil in 
the miſhapen leg. | 

BuT to make this matter yet the more 
clear, we cauſed a ſiphon to be made of the 
figure expreſſed in the adjoining ſcheme ; in- 
to which havin a convenient quantity 
of mercury, till it reached in the ſhorter leg 
CD, almoſt to the bottom of the globulous 
part E, and in the longer leg A B, to an e- 
qual height : we afterwards poured a ſuffici- 
ent quantity of water into the ſaid longer le 
AB, which drove away the quickfilver, an 
impelled it up in the ſhorter leg till it had 
half, or more than half, filled the cavity of 
the globular E; (which yet we did not 


part 
wholly fill with quickſilver, becauſe the tube 


A B was not long enough for that purpoſe :) 
and then we obſerved, that, notwithſtanding 


all ies, ſave one, the moſt ponderous) 
quickſilver, which was contained in the lower 


. put of the ſame leg of the ſiphon, the ſur- 


of the quickſilver H G, was impelled 
up as high by the water in the leg A B, as the 
diſparity of the ſpecifick weights of thoſe 
two liquors (whereof one is about fourteen 
times as heavy as the other) did require: fo 
that it appeared not, that, for all the great 
weight of quickſilver, contained in the glo- 
bulous cavity E, there preſſed any more up- 
on the ſlender and ſubjacent part E C of that 
leg, than as much as was placed directly over 
the lower orifice of the ſaid cavity E. So 
that the other, and lateral parts of that mer- 
cury being ſupported by the concave ſides of 
the glaſs, whereunto they were contiguous, 
the water in the leg A B appeared not any 
more por by the quickſilver, than if the 
leg C D had been, as well as the other, of 
an uniform bigneſs; and, by this means, if 
we had made the hollow globe of a large di- 
ameter, a ſmall quantity of water, poured 
into the leg A B, might have been able to 
raiſe a 1.57 nes of quickſilver exceedingly 
much heavier than itſelf, But then ſo little 
water can raiſe the quickſilver, in ſo broad a 
pipe, but to an inconſiderable height. 
To make out the ſecond part of our para- 
dox by an experiment, we took three glaſs- 
pipes; the one made like a bolt-head, with 


the 8 weight of (that body, which is of 
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a round ball, and two oppoſite ſtems; the Fig. X. 


other was an irregular pipe, blown with an 
elbow, wherewith it made an angle; and the 
third was as irregularly ſhaped, as I could get 
it blown ; being in ſome places much broad- 
er, and in ſome much. narrower than the 
lower orifice of it. And theſe two laſt 
named pipes had their upper ends ſo inſert- 
ed into holes, made fit for them in a broad 


piece of cork ; that, when they were im- 


merſed, they made not right angles, but very 
oblique ones, with the horizontal ſurface of 
the liquor, The other glaſs likewiſe, which 
conſiſted of a great bubble, and two oppo- 
ſite pipes, was faſtned to the ſame cork, 
which having beforehand been made fit for 
a wide-mouthed glaſs of a good depth, and 
half filled with water, was thruſt as a ſtopple 
into the mouth of the ſaid glaſs, ſo that the 
water aſcended a pretty way into each of the 
three pipes by their lower orifices, which, as 
well as the upper, we left open; then a good 
quantity of oil of turpentine being poured 
into the ſame veſſel through a funnel, the 
water was by the incumbent oil impelled up 
to the height of two or three inches in each 
of the three pipes. Which argues, that, 
notwithſtanding their being ſo unequal in 
bigneſs, and ſo irregular in ſhape, (inſomuch 
that we gueſſed one of them was ten or twelve 
times greater in one part, than in another, 
or than it was even at the orifice) the water, 
contained in each of them, preſſed upon its 
lower orifice no more (I do not add, nor no 


leſs) than it would have done, if it had been 
A 
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Fig. XI. 


a a ſlender pipe you have brought a 


2 2 having the orifice for its baſis, 
and the perpendicular depth of the water and 
oil above, for its height. For in caſe each 
of the pipes had contained - but ſuch à cylin · 
der of water, that water would nevertheleſs 
bave- had its uppermoſt  ſuperficies at the 
ſame height: and, on the other fide, it would 
have been impelled up beyond it, if its 
weight did not as ſtrong] 
preſs the immediately ſubjacent water, as the 


preſſure of the external fluids endeayoured to 


impel it up. 
Ax ſince 
about the ſame in the ſeveral pipes, though 
two of them, being very much inclined, con- 
tained much more water than if they were 
erected; yet by the ſame way of reaſoning we 
may. gather, that the imaginary plain, paſſing 
by the immerſed. orifice of either of theſe 
inclining pipes, ſuſtained no more of preſ- 


ſure, than it would have done from a ſhorter 


cylinder of water, if erected. And indeed, 
in all theſe caſes, where a pipe either is broad- 


er in other places than at its lower orifice, or 


inclined any way towards the horizon, the 
weight of the contained liquor is not all ſup - 
ported by the liquor, or the body contiguous 
to the lower orifice, but partly by the ſides 
of the pipe itſelf, And therefore if, when in 
| parcel of 
oil of turpentine to be in an æquilibrium with 
the external water, as in the experiment be- 
longing to the firſt paradox; if, I ſay, when 
this is done, you incline the pipe towards the 
ſides of the glaſs, you may indeed obſerve 
the ſurface of the oil in the pipe to be, as be- 
fore, a little higher than that of the water 
without it: but you ſhall likewiſe ſee, that 
though the orifice of the pipe were not thruſt 
deeper into the water, yet there will be a 
retty deal of water got up into the pipe; 
cauſe the oil not leaning now upon the wa- 
ter only, as it did before, but partly upon 
the water, and partly upon the pipe, its preſ- 
ſure upon the ſubjacent water is conſiderably 
leſſened; and thereby the external water, 
whoſe preſſure is not diminiſhed too, is able 
to impel u 
way into the pipe. But if you re- erect the 
pipe, the preſſure of the oil being then again 
exerted upon the ſubjacent water, it will be 
able to depreſs, and drive it again out of the 
cavity of the pipe. | | 
AND to this agrees very well what we fur- 
ther tried as follows : We cauſed three pipes to 
be blown (ſhaped as the adjoining figures ;) 
one having in it divers acute angles; the 
being of a winding form, like a ſkrew or 
worm of the limbeck; and the third ve 
irregularly crooked ; and yet each of theſe 
pipes having all its crooked parts, and ſome 
of its ſtreight and erected parts, filled with 
oil of turpentine ; being thruſt to a conve- 
nient depth under water and unſtopped there, 


(after the manner already often declared) we 
found, that, according to our paradox, the 
ſurface of the oil in the pipe was higher than 
that of the water without it, as much as it 


endeavour to de- 


che height of the. water was' 


the oil, and intrude for a little 


hath been ſomewhat unhappy 
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would have been in: caſe Sign bed been 
ſtreight, (as we tried, by placing by the 
crookedeſt of them a ſtreight pipe with oil in 
it) though the quantity of the oil, in one of 
theſe pipes, were perhaps three times as much 


as would have ſufficed, if the pipe had been 


ſtrait :- ſo that this ſurpluſage of oil did not 
— upon the ſubjacent water, (for if it had 

ne ſo, the oil would have run out of the 
pipe.) And I remember, that lifting up as 
much of one of theſe crooked pipes, as I 
thought fit, ſamewhat above the ſurface of the 
water ; when, the ſuperficies of the oil in the 
pipe was not Above half an inch higher than 
that of the water without it, I eſtimated, that 
the crooked pill of oil, contained in that 
part of the pipe, which was above the ſurface 
of the water, was about ſeven. or eight inches 
long. So true it is, that the preſſure of li- 
quors, contained in pipes, muſt be computed 
hy the perpendicular that meaſures their height, 


whatever be their length or bigneſs. 


SCHOLI1IUM. 


THE learned Stevinus, having demon- 
ſtrated the 7 we lately mentioned 
out of him, ſubjoins divers conſectaries, of 
which the truth hath been thought more 
queſtionable, than that of the theorem itſelf. 
And therefore he thought fit to add a kind of 
appendix to make good a p x, which 
ſeems to amount to this; that if, in the cover 
of a large cylindrical _ box, exactly cloſed, 
there be perpendicularly erected a cylindrical 
pipe open at both ends, and reaching to the 
cavity of the box; this inſtrument being filled 
with water, the circular baſis of it will ſuſtain 
a preſſure, equal to that of the breadth of the 
baſis and height of the pipe. | 

I Cross. thus to expreſs this theorem, 
(which might be, according to Stevinus, pro- 
poſed in more general terms) becauſe this 
way of expreſſing it will beſt ſuit with the 
ſubſequent experiment, and may conſequent- 
iy facilitate the underſtanding of the paradox. 

ut though the learned S/evinus's aims were to 
be commended z who finding this propoſition 
doubted, ſeems to have had a. great mind to 
give an experimental demonſtration of it, and 
refore propoſes no leſs than five pragmati- 


cal examples (as he calls them) to make out 


the truth of what he aſſerts; yet in this he 
„that that ex- 
5 which alone (for ought I can find) 

as been tried of all the five, is rejected as 
incompetent by thoſe, that profeſs to have 
22 made trial of it. And indeed, by 
reaſon of the difficulty of bringing them to a 
practical examen, I have ſome what doubted, 
whether or no this uſeful writer did ever make 
all thoſe trials himſelf z rather than ſet down 


the events, he ſuppoſed they mult needs have, 


as preſuming his conjectures rightly deduced 
from a demonſtrative truth. Wherefore 
though another of .the riments, he pro- 
Powe be not free from difficulty, yet having, 
y the help of an expedient, made it practi- 
cable, we are induced by its . 
„ | 0 car - 


II. 


the 
niſhed it with a looſs bottom / CD, made 


ter was poured in apace at the top A B, Which, 


much water as the cavity of the broad, but or no change) in its former ſtation. 


- 


*. mau out by NR EXPERIMENT S. 


clearneß to prefer it to what elſe he propoſes poſe experiments,” which would ia likelihood 


to the ſame” r | 


4 prove what we intend, in caſe they could be 
* 


figure expreſſed in the ſcheme, and fur- ents, how they 
N 0 f Au 

2 a _ —— wood covered hat « OLY PARA DO X VII. 
oft bladder, and greaſed da the lower ſide 77% a body immerſed in a fluid ſuftains a la- 
near the edges, t ing on the tim of teral e ; ys T . that in- 
54 jt ** 2 | — 77 your to the creaſed as ihe depth of the immerſed body, 
from off this rim T5 he f. loſe upon N Re JETS the fluid, increaſeib. 
it, that the water ſhould not. be Fae ro ge HOUGH I wall not wonder, if this 
out getween them: and to the m of this propoſitipn ſeems ſtran 
loot bottom was faſtned a long ſing, of 3, moſt readers; Yet I think I could make it out 
good ſtrength, for the uſe hi ter to be de by ſeveral ways, and particularly by one, that 
clared. The inſtrument th ted, the wa- is plain and eaſy, being but that which follows: 

;  Takz then a Nender glaſs-pipe /like that 
by its weight prefſing ie falſe bottom C D imployed about the firſt experiment 3) and 
again the ſubjacent rim G H, contributed cauſe it to be bent within two or three inches 
to make the veſſel the more tight, and to of one end, fo that the longer and the ſhorter 
hinder its own-palling. ' The veſſel being fil- legs, E F and FG, may make, as near as 
led with water, we took the fore mentioned can be, a right angle at F; then dipping the 
ſtring, one of whoſe ends was faſtned to I, orifice of the ſhorter leg F Gin oil of turpen- 
the middle part of the looſe bottom, and, tine, ſuck into the ſiphon (if I may fo call it) 
tying the other end K to the extremĩty of the as much of the liquor as will fill the ſhorter 
beam of a good pair of ſcales, we put weights leg, and reach two or three inches high in the 
one after another into the oppoſitè ſcale, till longer: then nimbly ſtopping the upper 
at length thoſe weights e the falfe bot - orifice with your finger, immerſe the lower 
tom D from the trim G H; and conſe- part of the glaſs under water, in ſuch man- 
quently lifted up the incumbent water ; which ner, as that the longer leg EF may make, as 
preſently aftermran down between them. And to fenſe, right angles with (A B) the hori- 
having formerly, before we poured in ny zontal ſurface” of the water; and the ſhorter 
water, tried what water would ſuffice to raiſe leg FG may be fo far depreſſed under that 
the bottom CD, when there was nothing but ſurface, that I K, the ſuperficies of the oil 
its own proper weight, that was to be ſur- in the longer leg, be but a little higher than 
mounted ; we found, deducting that AB, that of Te external water. Then, re- 
weight from the weight in the ſcale; and moving your finger, you may obſerve, that 
comparing the reſidue with the weight of as the oil in the ſiphon will continue (with little 

B 

very ſhallow cylinder, BECH G DF, which it appears, that there is a lateral vreffre 
would have alone (if there had been no wa- of the water againſt the oil contiguous to G, 
ter in the pipe A I) amounted to; we found, the orifice of the ſhorter leg of the pipe; 
I ay, by comparing theſe particulars, that flace it is only that preſſure, that hinders the 
the preſſure upon C D was by ſo very great efflux of the oil at that orifice, notwithſtand- 


provided then a veſſel of latten, of made, than to a». Tmogay expedi- 
may be made. 


enough to 


odds more, than could have been attributed” 


to the weight of ſo little water, as the in- 
ſtrument pipe and all contained, in caſe the 


water had been in an uniform cylinder, and 


conſequently a very ſhallow one, of a baſis 
as large as that of our inſtrument z that we 
could not but look upon the ſucceſs, as that, 
which, though it did not anſwer what the 
reading of Stevinus might make a man ex- 
pect ; yet may deſerve to be further proſe- 
cuted, that whether or no the paradox of 
Stevinus (which not only 1 
the learned Dr. Wallis himſelf queſtion) 


will hold, the inquiry he has ſtarted, 


may be ſo perſued, as to occaſion ſome 
improvement of this part of Hydroſtaticks : 


where, to define things with certainty, will 


perhaps be found a difficulter taſk than at firſt ' 


glance one would think; both becauſe divers 
ö things mult be taken ĩuto conſi- 

eration, whoſe theory has not perhaps yet 
been -cleared, and becauſe of the difficulty, 
that will be found in practice by them, that 
ſhall go about to make Sevinus's experiments, 
or others of that ſort, with all requiſite ac- 


curateneſs. As indeed, it is far eaſter to pro- 


Vol. II. | 


ſome others, but 


ing the preſſure of the perpendicular cylin- 
der of oi that would dribe * k 
Asp that this preſſure of the perpendi- 
cular cylinder doth really urge the oil in the 
ſhorter leg to flow out, you may learn, by 
Nowly lifting the ſiphon (without changing 
its former, poſture) towards the ſurface of the 
water. For as the lower leg comes nearer 
and nearer to that ſurface, (to which, as I 
newly intimated, it is ſtill to be kept paral- 
lel) the oil in the horizontal leg will be driven 
out in drops, by the preſſure of the other oil 
in the perpendicular leg. 

Tr likewiſe, before you begin to raiſe 
the ſiphon, the lateral preſſure of the water 
ben the lower orifice of it is, at leaſt in 
ſuch experiments, near about the ſame with 
what would be the perpendicular preſſure of a 
cylinder -of water, reaching from the ſame 
orifice G (or ſome part of it) to the top of 
the water, may be gathered from hence, that 


the ſurface of the oil in the longer leg will 


be a little higher than that of the external wa- 
ter, as (by reaſon of the often mentioned 
comparative levity of the oil) it would be, 
if we ſuppoſe, that a pipe of glaſs of the 
| . ſame 
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propoſition, we need mate, than - Sink of this leg, and the mmerſed- orifice of it, 
if you plunge the ſiphoil Aeepex into tile 95 the 1 po the” water will ſo 
ter, you. ſhall 2 dil, by the 83 Ehr of che ſurface 
preſſure of the driven. deg — ſo — 


= 1 ponka 
the whole oil alone being 


the ſiphon into 5 ee 
though, to do ſo; Mie Ga es gore: e lower parts of the fluid 175 ſuſ- 


immerſed otißcg being diminiſh 
ing as the diſtance of 
horizontal ſurface, A B, come tes leſſen- wo) of 


emerge to the top of the 


the water, and move the orifice of it his eaſiſy be lifted up. In middle of this 


will have that preſſure increaſed er put on, and made faſt . a cloſe cement, 


to bring it to make an obiuſe or an acute bubble was at a good di from 827 end 


theleſs its lower parts will have a lareral ſtopple and cement. Then the glaſs-veſſel 


Ko eee Pa vaseeg g "OR. 
ſame bott auc tenchinz to the a 4 angle with, erg of the; waver A By 


bring fitted to the * of the — rhough by this means the Morten mmerſed 
is as in the — * leg. EG, will in 2 e re- 


;were filled with water. „ id 9: top of | 
9 to make out the later or our the. Slash yet in all thelg 77 oy HAI 


ite out of che ſhorter leg 


longer: 
if you thruſt it yet b 
ad 


you may ob-. I 
mit a cylinder 2.2% 
of water, upon _ e 11l Wim; 

t 


countet- 


balance the lateral roi: var. ig 100 


great a depth. 


By which Jaſt > it a Yer pe aint 


4 — 2 Fl be a Lede, and 
i 9 8 that of the 


ſo che . 


5 , 3 8 even in be cl | 


=. 


that water has alſo a lateraf eſſure a gainſt 7 75 
vater itſelf, and that inc 3 th. 8 26 PIN 457 —— 
its depth z ſince otherwiſe the external Water "RE ME NING 3 octafion! : * 
could not i the bee of /, expejiment, which tho it do notſhew 
ife- quantity of lateral preſſure 


or re iſtance of the whole cylinder of ol. that jerk from theanore elevated yet it may con- 
muſt be here e args wp the gad per- firm the foregoing paradox, and by its phz- 
r if e wie che dues again, ore 
2 ot unacc e 3 a Join it, as 1 ſet 
the lateral . p<flure; of the water againſt: » © itdowh = long after I deviſed it. 1 
accord. Ty ther firſt p place then, there was made a 
orifice &'ffom the glaſs bubble with a lender neck ; and (in a 
figure expreſſed in the annexed 
ed, ) the prevalent oil will drive gut Was. me: . Feavſed to be ſo poiſed, mY 
ter, firſt out of the longer leg, aud ien out that, though, it would float. upon the water, 
of the ſhorter, and will at Jength flow out in Vet the addition af a eight ſmall enough 
drogs at the immetſed orifice; NE, + would ſuffice ee ark it fink. = 
water. (SS \ d vided a very large wide- 
' Bes1D es, when the oil in the fiphon does "tes hs ** 180 © be eg to » 
juſt counterbalance the externaliwater, if you a8 exactly as 1 could, a ſopple of cork, 
ket che ſhorter leg paratfel h the ſurface. of which being ſtrongly thi in,-would not 


way or that way, and it gearer or fur - cork there was burned, with a heated inſtru- 
ther off from the middle gm the ſides of _, ment, a round hole 4 through awhich was 
the er (provided you”Keep® it always BEE? laſs; ſo that tho 
me depth under the water} vou will 6nd 
he ol in the longer leg de nine (as 8 
ſenſe) at the ſame height. /Whence* we may , 
learn (what T have hor yet und mentioned 
by any writer) that, even in the-midft of the of le, near ifs — there was 
water, we may ſuppoſe 8 — 2 of made anotber round hole, into which was 
a baſis equkl.to the fide of un, immerſed Ja 2 thruſt another ſmall pipe 4 whoſe 
(and reaching to the lowelW? pert, of it 90 part — alſo ne preteq; way beneath 
that, though this imagi a but about 
ſuch as in our figure G H, be not N 1 jp e of 
any ſolid body, or ſtable 1 z naver- this upper part was carefully cloſed with a 


preſſure tending otitwards, againſt (he imagi- being filled with water, and poiſed 
rary ſides, "op the weight of Te r, that Hubble being made to float upon it, the 
is above theſe ſu ei ene lateral and FKopple or caver of the great glaſs-veſſel was 


ably to the height to Which the itfaginar7 that nothing might get in or out of the 
pillar reaches above them. Which 8 velſel, but at the long fender pipe; which 
tion, being duly noted and ap 15985 be vas "faſtned into the cork (as was alſo the 
of no mean uſe in the erp 12 5 vers ſhorter pipe) not only by its own fitneſs to 
hydroſtatical phænomena. „the hole it paſſed through, but by a ſufficient 

Anp laſtly, if, inſtead of holding Z F, the quantity of the ſame cement carefully ap” 
longer leg of our ſiphon, E (and - plied to ſto all crevices. ' | 
conſequently the ſhorter parallel ro the bo: "Taz in rument thus prepared, (and in- 
rizon,) you variouſly incline the former, ſo as clined this or that way, till the ng 


4 of” 


19 
g 
7 
: 


daownhards Beneath the ſurface of che water,) 
we began — in ſome of that liquor at 
 _-. "the open of the pipe E F; and, the 
mouth of the veſſel being exactly ſtopped, the 
water, for want of another place to receive it, 
0 — - &" through which it had 
fallen before. And, if I held my hand, whey 
the water I had pour in was able to rea 
bat co a ſmall height. in the cylinder, as for 
| inſtance, to the ſuperſicies ] 


would yet continue floating. 


at, if I conti - 


— 


"tained a conſiderable height above the ſurface of 


of the veſſel, and the continbg as long as 


* 


pipe EF. * 1 
that the upper parts of the water. gravitate 


the line, in which they directly preſs ; theſe 


X ſubſide ; as the force or preſſure of any 


from the reaſon formerly given, in 


was notably compreſſed ; it will follow, that 
the cylinder of water. K I did preſs the ſubja- 
cent water in the veſſel: for, without ſo do- 
ing, it cou 
in the 
did not ſwim directly under, or near the pipe 


diſtance from it, pay, and 
lower orifice Hf the 


* a cylindeg ] K does not only preſs 
upon the water, —__ bodies, that are di- 
realy under it; but upon thoſe alſo, that are 
laterally ſituated in reſpect of it, provided 


they be inſeriour to it. 8 
AnD, mecording to Warine: ve may 


floated above the 


ſides of the veſſel doe 
_ creaſed by the increaſe of that part's depth 
under water, and according to the largeneſs 
of the ſaid part. And therefore, if any part 
were ſo weak, as that it would be eaſily 
beaten out, or broken by a weight equal to 
the cylinder I K, (making always a due abate- 
men for the obliquity of the preſſure). it 
would not be fit to he a;part of our veſſel: 
nay, the cork itſelf, it: be "above the 
_ ſurface of the water in the veſſel ; yet, be. 
. cauſe the water in the pipe is higher than it, 


pr 
to the height of the water in the pipe. And 
4 therefore, if the cork be not well ſtopped in, 


' topple G, of the 


the bubble X inſtead of the ſtopple G, you cloſe the orifice 


nued pouring, till the water inthe pipe had at- 


that in the veſſel, as if it ehed to K; then the 
bubble X would 8 Hk to the bottom 


the water continued at ſo great & height in the 
Tu is experiment will not only teach us, 


upon thoſe, that are under them, but (which 
is the thing we are now to confirm) that in a diſtance from them. 

veſſel, that is full, all the lower parts are > I Happ forgot to confirm, that it was the 
preſſed by the upper, though theſe lower be pfreſſure of the ſuperiour parts of the water, 
not directiy beneath the upper, but aſide of that made our floating bubble ſink, by ſuch 


them, and perhaps at à good- diſtance from another circumſtance, as I took notice of in 


other heavy body upon the water in the veſſel 
would do. And ſince (as may Be a d bubble, finding its former preſſure alleviated, 


proof would preſently expand itſelf, and make the 
of the ſecond paradox, of "the finking' of bubble emerge. And to ſhow, that the very 
pPoiſed bubbles) the included air in dur bubble | 


E F, hut at one fide of it, arid at a pretty 


pipe 3 it is evident, that 


conceive, that A eie Hi the . 
in a ure, in- 
For having ſometimes forborn to fill the 


each of its parts reſiſts a conſiderable preſſure, . 
oportionate to its particular bigneſs, and 


„mud out by NEw' EXPERIMENTS. 


it may be lifted up by the preſſure of the wa- 


2 


ter in the pipe, if chat be filled to a good 
ht. And if the f 


| cement be not good and 
clole, the water will (net without | noiſe) 
make itſelf a paſſage through it. And if the 

| ortet pipe G H, (which is 
placed there likewiſe to illuſtrace the preſent 
conjecture) do not fifmly cloſe the orifice of 
it, it may be forced out, not'without violence 
and noiſe. * And, for further ſatisfaction, it, 


with your finger, you ſhall find it preſſed up- 
wards as ſtrongly, as it would be preſſed 
downwards by the weight of a cylinder of 
water of the breadth of the pipe, and of a 
not inconſiderable height, (for it is not eaſy 
hun ">." 4 ney © what height:) ſo that 
(to be ſhort) in the fluid body we made our 
trial with, the preſſure of the ſuperiour parts 
was - communicated, not only to thoſe, that 


. were placed directly under them, but even to 
thoſe, that were but obliquely ſo, and at a 


ſome of the former experiments ; viz. that, 


things, I ſay, may be made out by our expe- when it lay quietly at the bottom of the veſſol, 
riment.. For the addition of the cylinder of if, by inclining the inſtrument, we 
water K J, in the pipe E F, makes the bubble as much of the water in the pipe E F, as ſuf- 

ficed competently to diminith 
the water in the veſſel A BCD, the air in the 


its height above 


oblique preſſure, which the bubble ſuſtained 


from the water in the pipe, was not over- 


much differing from that, which it would 


0 have ſuſtained from an external force, or from 
d not be able to compreſs the air the weight of water placed directly over it; I 
Subble. And ſince the ſaid bubble | 


' \ 


cauſed two ſuch bubbles to be poiſed, and 
having 4 each of them into a long cylindri- 
|cal glaſs, open above, and filled with water, 
upon which it floated, if we thruſt it down a 
little way, it would (agreeably to what hath 
been above related) aſcend again: ſo that we 


ured off 


435 


Sce the 


. . prof of the 
we pere forced to thruſt it down to a good * 


depth, before the preſſure of the incumbent aa 


water was great enough to make it ſubſide. 
AnD, perhaps, it will not be impertinent 
to take notice, before we conclude, how the 
,preſſure of ſuch differing fluids, as air and 
22 may be communicated to one another. 


veſſel, A BCD quite full of water, ſo that, 
when the cork was fitted to it, there remained 
in ĩt a wo quantity of air, (as between the 
ſurface LM, and the cork ;) nevertheleſs, if 
the ſtopple or cork were very cloſely put in, 
the preſſure of the water, that was afterwards 
poured into the pipe E F, from ] to K, would 
make the bubble fink little otherwiſe, for 
aught I took notice of, than if the veſſel had 


been perfectly filled with water; the air, 


(above L M,) that was both impriſoned and 
compreſſed, communicating the preſſure it 
received to the water contiguous to it. 
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PARA DON YAM ge eee bar re non ret] 
That water may be made as well 10 depreſs «a that pa the crooked pipe which was pa- 
e er thaw cha at i h , Allele. the horizon 7/then_Tt'depreſſed the 
4 oh 34 5 741 3. Tame oitto the bottom of theſhorter leg, that 
T.F:O:W ftrange ſoever this 'may/ſeem.to is, from M to N: and laſtly," it impelled it 
= thoſe, that are prepoſſeſſed with the ts ew the fon r leg NPO, to what 
vulgar notions about gràvity and levity ; it eight I thought fit. So that the oil was preſſed 
need not be marvelled at by thoſe, that have Dy the water, both laterally, downwards, and 
conſidered, what has been already delivered. upwards: the cauſes of which ate eaſily de- 
For ſince, in fluid bodies, the upper parts ducible from the doctrine already delivered. 
preſs upon the lower, and upon other bodies, 10 OT „ BTW YO) 
1 that lie beneath/ them: and ſinge, 91 DON 
, body is unequally preſſed by others,  w Tat, whatever is ſaid of poſitive levity, a 
lighter, or heavier than itſelf, it muſt neceſſa- parcei of vil Pr 12 90 may 4 
rily be thruſt out of that place, where it is 1 water without aſcending in Ap 
more preſſed, to that, whereatislefs prefſeds; TIRE | 
if that a parcel of oil be, by a contrivance, fo oO make out what I have to repreſent 
expoſed to the water, as that the water preſſes about this paradox the more intelligible, 
againlt its upper ſuperficies, and not againſt the belt way perhaps will be to ſet down the 
the undermoſt, or lateral parts of it; if we conſiderations, that induced me to judge the 
ſuppoſe, that there is nothing (whoſe preſſure thing it pretends to feaſible. And in order 
is not inferiour to that of the water) to hinder. to this, it would be expedient to conſider, why 
its deſcent, (ſuppoſing, withal, that the off it is, that a body lighter in ſpecie than water, 
and water cannot pals: by one andther ; for being placed never ſo much beneath the ſuper- 
which cauſe we make uſe of a ſlender pipe ;) ficies of that liquor, will rather emerge to the 
the oil muſt neceſſarily give way downwards, top, than ſink to the bottom of it; if we 
and conſequently be depreſſed, and not had not already conſidered that problem in 
buoyed up. This is eaſily exemplified by the explication of the third paradox. But 
the following experiment : | being now allowed to apply to our prefedt 
Tax a flender glaſs fiphon EF G H, of purpoſe what hath been there delivered, I 
Fiz. XV. the bore we have often mentioned, whoſe | ſhall forthwith ſubjoin, that it was eaſy e- 
ſhorter leg G H may be about three or four, nough for me to collect from hence, that the 
inches long, and as parallel, as the artificer reaſon, why it ſees not poſſible, that a parcel 
can make it, to the longer E F; dip the of oil higmer-than water ſhould without 'vio- 
ſhorter leg in oil of turpentine till the oil lence be kept from emerging to the top of it, 
quite fill the ſhorter leg, and reach to an being this, That fince” the ſurface of a veſſel 
_ equal height in the longer, as from E to J. full of Banding water is "(phyſically ſpeaking ) 
Then, ſtopping the orifice E of the longer - horizontal, the water, that preſſes againſt the 
leg with your finger, and immerſing the re- lower part of the immerſed body, muſt needs be 
pleniſhed part of the ſiphon. about an inch deeper than that, which preſſes, againſt the upper: 


under water, you ſhall perceive, that, as you 


thruſt it lower and lower, upon the removal 
of your finger, the oil in the ſhorter leg will 
be made to ſink about an inch, or ſomewhat 
more; and as, afterwards, you thruſt the pipe 
deeper, the-oil in the ſhorter leg will, by 
the weight of the incumbent water HK, be 
driven þ io more and more, till it come 
to the very bottom of the ſhorter leg z whence, 
by continuing the immerſion,” you may im- 
pel it into the longer. The cauſe of which 
phænomenon I ſuppoſe to be already clearly 


enough aſſigned, to make it needleſs to add 
any thing here about it. | & 


IT remains, that, before I proceed to 


Fig. XVI. the next propoſition, I add z that, to ex- 


emplify at once three paradoxes, (both this, 
and the next foregoing, and the ſecond,) I 
cauſed to be made a ſlender glaſs-pipe, of the 
figure expreſſed in the annexed ſcheme, and 
having, * the lower orifice L, ſucked into 
it as much oil of turpentine, as reached, in 
the longeſt leg NO, as high as the top of the 


other part of the glaſs 3 (namely, to the part 
P, in the ſame level with the orifice L ;) I 


firſt ſtopped the 1 70 orifice of it, O, with 
my finger. And then, thruſting it as be- 


fore under water to a convenient depth, upon 


lowing courſe 
pipe (ſuch as 


If I could fo order the matter, that the wa- 
ter, that leans upon the upper part of the 
body ſhould, by being higher than the level 
of rhe reſt of the water, have a height great 
enough to balance that, which preſſes againſt 
the lower, (and the bodies not ſhift places, by 
paſſing one by the other) the oil might be 
; ſuſpended berwixt two parcels of water. 
To reduce this to practice, I took the fol- 
ins ſucked into a ſlender 
that imployed about the firſt 
experiment] about an inch of water, and kept 
it ſuſpended there, by ſtopping the orifice of 
the pipe; I thruſt the lower part of the Pipe 
about two inches beneath the ſurface of ſome 
oil of turpentine (which, to make the effect 
the clearer, I ſometimes tinge deeply with 
copper :) then removing my finger, the oil 
being preſſed againſt the immerſed © orifice 
with a greater force, than the weight of ſo 
little ſuſpended” water could reſiſt, that oil 


was impelled into the lower part of the pipe 


to the height of neat un inch ; and then again 
I ſtopped the upper orifice of the pipe with 
my finger, and thereby keepin the 
liquors ſuſpended in it, I thruſt the pipe into 


a glaſs full of water, three or four inches be- 
neath the ſurface of it ; and then (for _ 
| | reaſon 
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ve 

his 5 ok the motion of yaug ny 
phons,, ſeems me 1 ng to hydro- 
ſtatical. principle „that I think it 4 4 
ry to alter ag ing in it. t as for the a+, 1 
periment he propounds to juſtify his ratigci- 
na I fear bis rea ers will ſcarce. be much 
invited 19 attempt it. For, beſides that it 
requires a offi tity of quickſilyer, . 
a new IE: ge? fifreen or twenty foot 
long the vel zickfilyer mu 
ſ cor. — — yards under water, that 
at ſo. great 2 depth. that J doubt whether 
men, that are not divers, will de able con- 
veniently to oblerye.1 the Par of. the _ n 
N we . will, tub ſtitute a Way, 
er 12 be tried in a glaſs,tube, nottwo 
dnp 1 help of another, peculiar 
— to be prepared by 8086 

hand. 9 then à glaſs; tube A BC 
of a good wideneſs, = half a 1 or were 
* 2 25 nd KG, g alſo. a fi om of two 1 


e ſipbonþ) a pipe E K 
25 e As, ny the cavity the. pipe 
communicates ich the 2 2 3 

frat Id pour in water . it 
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oll preſſing upon the water, il make i it al. 


d. ioto che legs of the fiphon ; and paſs 
rough. it, out of the uppermolt veſſc! J. 
into the Towermoſt H; and if the veſſel 
were ſupplied. with def, the courſe of the 
Water through” the Posen would continue 
longer, than here (by reaſon of the paucity 
of water) it can do. 
Now in this experiment we manifeſtly ſee 
' the water made to take its courſe through the 
88 of a ſiphon from a Higher veſſel into a 
] 5 and yet the top of the ſiphon being 
at K, the Air has free accels to 
K of the legs of it, through the hollow 
EK, which communicates with them 
So chat, in our caſe,” (where there is 
| r of a vacuum, though the water 
ſhbuld not run through the ſiphon) the fear of 
a vacuum cannot with any ſhew of reaſon be 


pe. 


t Merck to be the cauſe of its running. 


herefore we muſt ſeek out ſome other. 
' And it will not be very difficult to find, 


|: de. that it is partly the preſſure of the oil, and 


partly. the contrivance and ſituation of the 


| 0 z if we will but conſider the matter 


hat more attentively. For the oil, that 
_ es much higher than K, and conſe- 
quently. than the! che ſiphon, preſlcs 
upon the ſurface. c the. external water 17 1 


arly each of the ſuſpended pipes I and | 
| tay the external . . the oil. float- 


ing upon the water, and the orifices of botli 
legs F and G, being immerſed, under. 
water, the oil "has no acceſs to the ca- 


ö Vr either of thoſe legs. Wherefore, 
in ſince the oil gravitates upon the water with 


the legs, and not upon that within them, 
Be — 2 height above the. water 1s great 
enough to Peel up bg water into the cavity 
5 5 ol 


Vith. 2h till the liquor , 
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bave mentiched it, (without excepting Wa- 
thematicians ſhemſelves,) that I cad ſcarce; 
it mould be readily: and generally xe. 


hope 

ceived: in this il luſtrious company, upon leſs 
teſtimony, than that of experience. 
And therefore, though, (if I miſtake not) 
ſome port of this tion may be plauſibly 
deduced by: łhe of an inſtrument inges! 
 niouſly thought upon by Monſieur Paſcal; 
yer-{hall have recourſe to my on me 

the making of it out, for theſe two rra- 


ey ey 2 as, proved, 


—5 to be h 
if I ſhould build any om on this ſo-diffi-- 
cult an experiment, (which himſelf does not 
aſñirm to have ever been actually tried,) I fear 
moſt men would rather reject the experiment. 
as a chimerical thing, than receive for its 
lake a doctrine that ſppeuce to them very ex- 
travagant. 

Lz us chen, to employ. i in this caſe alſo. 
the method we have hitherto made uſe of, 
fill a glas veſſel, AB C D, almoſt full of 
water z only, in regard that there is à great 
depth of water requilite to ſome circumſtances 
of the experiment, this laſt muſt not be ſo 
ſhallow, as thoſe hitherto e loyed : but a 
cylinder or tube, at one end, 
whoſe depth muſt be at leaſt two or three 
foot, though its breadth need; not be above 
two or three inches; and, to 2 it upright, 
it may be placed in a ſocket of metal » or wood, 
of a ſize and weight convenient ſor ſuch a 
purpoſe, - This glaſs being thus: fitted in wa- 
ter, jet us ſuppoſe E F — F around and flat 
piece of ſolid-brafs, having about an inch in 
— and a fourth, or ſixth part of an 
inch in thickneſs. Fhis cylinder, being im- 
mer ſed under water, till it be juſt covered by 
the uppermoſt ſurface of that liquor, and be- 
ing 4 go, muſt, pecefſarily: fall dowuwarda 

in it 3 becauſe, if we ſuppoſe the imaginary 
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” waker, not exceeding 
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ſons: at ee a great part of the para- 


about, is added, becauſe indeed the author, as he elſewhere delivers, did, 
braſs to weigh between eight and nine times as much as water ; but judged it needleſs to his preſent argument, and 


wma at {bf Now-Exyannonts. 


N fv Ne, nimebly, ber that the air ſuperficies GH to pals along the circle F, 
nd time d- get into the po Y and,” ett ich is the 2 part of the braſs bedy, 
ae api Ropped; ice t wſctefs, | hut meta} being in ſprris far heavier than 

the wuter e water, the braſs, that leans pe the part F, 


muſt far more gravitme upon the ſæid part F. , 
_ thaw the; incumbent water does pon any other 
part of the ſuperſicies G H; and,  confe- 
water at F wil * 
lace by" the deſcending 
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And becauſe 


pouderous dody E 


| there will be ſtill,” by teaſen ef the fpecifick 


{ gravity of the metal, a greater preffure upon 
that part of the maginary fuperficies, that 
along the bee of the bady, on which 
the part N fhall happen to lean, than upon 
any other part of the fame imaginary ſaper- 
facies ; the braſt body would f des by 
virtue of its o — b- though it were not 
alſiſted by the weight of rhe water, that is 
over it. But let us ſuppoſe it to be placed 
under water on- the defignable- plane '7 K 3 
and let this plane, which (as all other imagi- 

nary planes) is, as well as the real ſurfacr of 
the water, to be conceived parallel to the 
horizon ; and let the depth, or diſtance of 
this plane, from the uppermoſt ſurface of the 
water, be (ſome what) above nine times the 
thickneſs of the brafs body: I ſay, that, in 


2 this caſe, the body would not deſcend, if it 


were not preſſed downwards by the weight of 


the water it has over it. For, braſs being 


but about nine times * as heavy as water of 
an equal bulk to-it, the body E F alone would 
1 the part F, but as much as a cy- 
linder ler water would, which, having an 
equal baſis, were eight or nine times as high, 
as the braſs is thick. But now, all the other 
parts of the imaginary ſurfaces I K being 
eſſed upon by the incumbent water, which 
is as high above them, as the newly men- 
tioned cylinder of water would be; there is 
no. reaſon, why the part F ſhould be de- 
preſſed, rather than any other part of the 
ſuperficies J K: but becauſe it is true, which 
we formerly taught, namely, that water re- 
tains its gravity in water; and that too, 
though a body, heavier in ſpecie than it, be 
placed immediately under it; it will neceſſa- 
rily happen, that in what part ſoever the ſolid 
body be placed, provided it be every way 
environed with the water, it muſt, for 
the reaſon newly given, be made to move 
downwards, 'partly by its own weight, and 
partly by thar 'of the incumbent water ; and 
muſt continue” to fink, tiff it come to the 
bottom, or ſome other body, that hinders its 
farther defcent.* 

Bur in caſe the water above the ſolid body 
did not gravitate upon it, and thereby aſſiſt 
its deſcent ; or in caſe, that the incumbent 
water were, by ſome artifice or other, ſo re- 
moved, that none of the lateral water (if I 
may ſo call it) could ſucceed in its place to 
lean upon the ſolid; then it will follow, from 
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as they call it) when l. ſaid, that no, therein to ths level of the 


body (yet known) how. ponderous ſoever, will Bor if, When the valve is firſt theuft un- 
blide in water by its own weight alone if, cvs un before \ you let — nin — 
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depreſſed by any incumbent water, it — > 1 
be ſupported by. the ſupjacent water. And agu inſt che lower part of the valve, that 
this is chat very ing., that 1 am now. to a — though” aſſiſted with that of 
ſhew by an experiment. the ſtone, will not be able to disjoin them. 
„Lr then the braſs body Er be de By which (to' note chat by the way) you 
cover of a braſs valve, (as in the annexed ſi - may ſee, that though, when — — and 
ure:) and let the valve be faſtened with liſhed marbles are joined togethe 4 
ſtrong and cloſe cement to a glaſs pipe, it is impoſſible to fever 2 — fore ; 
OP, Thing at both ends) and of a competent we need not have recourſe to a 4 io vucui to 
length and wideneſs. For then the body EF, explicate the cauſe of their cohe whilſt 
being the undermoſt part of the inſtrument, they are environed by the air, which is a fluid 
gravity, and Teaching above 
fall by its own; weight, if it be not ſupported. the marbles, no body knows how 
Now then, tying a thread to à button Q, Ax, to evince, that it is only: fuch a 
(chat is wont to be made in the middle of the preſſure of the water, as I have been decla- 
doęrs of braſs valves) . muſt, by y polling ring, that cauſes the coheſion” of the parts of 
that ſtring ſtreight an the the valve 3 if yon gently liſt it up towards 
body E F ron the orifice D the valve as the top of the Water, you will quickly find the 
cloſe as you can; (which is eaſily and pre- braſs body E F drawn down b the ſtone (L) 
ſently done.) Then, thruſting the valve under that hangs at it; as you he perceive by 
water, to the depth of a foot, or more, the the water's getting in herwees the parts of the 
cement and the fades of the glaſs. OP, (which valve, and. enen into the pipe 
reaches far above the mp of the water XY), To which J Half only 2d, wi \wharyoo will 
will keep the water from coming to bear upon quickly ſee, that; in perfe& conform "+5 
the upper fat of boon ode and conſe- our n F. 
quently, ſurfnce VW, (thar upon the ſubjacent water, being very much 
paſſes by the nen increaſed by the" weight” of the ſtone, that 
will, where it is contiguous; thereunto, be hangs at it, the valve needs not, as before, be 
reſſed upon only by the proper weight of liſted up above the plane J K, to overcome 
8 l E F, but, in its other parts, by the the reliftance of the water, now enabled 
much greater weight of the incurabenc water. to do it, before it is raiſed near ſd high. 
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poſed 7 & late learned writer, to evince, 
Tal rts of water preſs not upon 
ln f water preſs not up 
FT ER I had, this morning, made an 
- end of reviewing the foregoing papers, 
there came into my hands ſome queſtions 
lately publiſhed, — other things, by a 
very recent writer of Hydroſtaticks. In 
one of which queſtions, the learned author 
ſtrongly defends the contrary to what has there 
been in ſome places proved, and divers places 
luppoſed, : | 

Tux author of theſe Erötemata aſſerts, 

that, in confiſtent water, the upper parts do 
aot gravitate, or preſs upon the lower. 
_ ; AND therefore, I think it will be neither 
uſeleſs, nor improper, briefly to examine here 
the arguments he produces, Not uſeleſs z be- 
cauſe the opinion he aſſerts both is, and has 
long been, very generally received; and be- 
cauſe too it is of ſo great importance, that 
many of the erroneous tenets and concluſions 
of thoſe, that (whether profeſſedly, or inci- 
dentally) treat of hydroſtatical matters, are 
built upon it. And not improper ; becauſe 
. bur learned author ſeems to have done his 
reader the favour to ſum up into one page all 
the arguments for his opinions, that are diſ- 
perſedly to be found in his own; or other 
mens books. So that, in anſwering theſe, we 
may hope to do much towards a ſatis factory 
deciſion of ſo important a controverſy. And, 
after what we have already delivered, our an- 
ſwers will be ſo ſeaſonable, that they will not 
need to be long; the things they are built on 
having been already made out in the reſpec- 
tive places, whereto the reader is. referred. 

Our author then maintains, that; in con- 
ſiſtent water; the ſuperiour do not actually 
preſs the inferiour parts, by the ſeven follow- 
ing arguments. 3 8 

Object. 1. Savs he, Becauſe elſe the inferi- 
our parts of the water would be more denſe than 
the ſuperiour, ſince they would be compr eſſed 
and condenſed by the weight of them. 

Anſ. Bur, if the corpuſcles, whereof wa- 
ter conſiſts, be ſuppoſed to be perſectly ſolid 
and hard, the inferiour corpuſcles may be 
preſſed upon by the weight of the ſuperiour, 
Without being compreſſed, or condenſed by 
them; as it would happen, if diamond - duſt 
were laid together in a tall heap : for, though 
the upper parts, being heavy and ſolid cor- 
puſcles, cannot be denied to lean, and preſs 
upon the lower; yet theſe; by reaſon of their 
adamantine hardneſs, would not be thereby 
compreſſed. And it is poſſible too, that the 
corpuſcles of water, though not ſo perfectly 
hard, but that they may a little yield to an 
extreme force, be ſolid enough not to admit 
from ſuch a weight, as that f the incumbent 


water, (at leaſt in ſuch ſmall heights, as ob- 

ſervations are wont to be made in,) any com- 

preſſion great enough to be ſenſible ; as, be- 

ny ſome trials I have formerly mentioned in 
0 1. II. 


1 1 this illu 
Containing an anſwer to ſeven objefFions, pro- 


made otit by NEW EXPERIMENTS. 


another ys thoſe, made in the preſence of 
this rious company, ſeem ſufficiently to 
argue; viz, that water is not ſenſibly com- 
preſſible by an ordinary force. And I find 
not, by thoſe, that make the objection, that 
they ever took pains to try, whether, in deep 
places of the ſea, the lower parts are not 
more condenſed than the upper; nor do I ſec 
any abſurdity; that would follow from ad- 
W277 11111 

Object. 2. Ou x author's ſecond argument 
is, Becauſe divers feel not, under water, the 
weight of the water, that lies upon them. 
An. Bur, for anſwer to this argument, I 
ſhall content myſelf to make a reference ro 
the enſuing appendix, where this matter will 
be conſidered at largez and where, I hope, 
it will be made to appear, that the phænome- 
non may proceed, partly from the firm tex- 
ture of the diver's body, and partly from the 
nature of that preſſure, which is exerciſed 
againſt bodies immerſed in fluids ; which, in 
that caſe; (as to ſenſe) preſſes every where 
equally againſt all the parts of the body ex- 
poſed to their action. | | | 
Oden. 3. Tux third argument is, That 
even the ſlighteſt herbs, growing at the bottom 
of the water, and ſhooting up in it to @ good 
height, are not oppreſſed, or laid by the incum- 
bent water. 

Anſ. Bur the anſwer to that is eaſy, out 
of the foregoing doctrine. For the plants, we 
ſpeak of, ſuſtain not the preſſure of the water 
above them by their own ſtrength, but by the 
help of the preſſure of water, that is beneath : 


44¹ 


which, being itlelf preſſed by the water, that is 


(though not perpendicularly over it) ſuperi- 
our to it, preſſes them upwards fo forcibly, 
that, if they were not by their roots, or other- 
wiſe, faſtened to the ground, they, being in 
ſpecie lighter than water, would be buoyed 
up to the top of the water, and made to 

oatz as we often ſee that weeds do, which 
ſtorms, or other accidenrs have torn from 
their native ſoil, 

Object. 4. A Fouxr E objection is this; 
Tut a heavy body, tied to a firing, and let 
down under water, is ſupported, and draun 
out with as much eaſe, as it would be, if it had 
no water incumbent on it; nay, with greater 
eaſe, becauſe heavy bodies weigh leſs in water, 
than out of it, | 
An. Bur an account of this is eaſy to be 
rendered out of our doctrine; for, though 
the water incumbent on the heavy body do 
really endeavour to make it fink lower, yet 
that endeavour is rendered ineffectual to that 
purpoſe by the equal preſſure of the water upon 
all the other parts of the imaginary ſurface; 
that is contiguous to the bottom of the im- 
merſed body. And that preſſure upon the 
other parts of that ſuppoſed plane being equa], 
not ly to the preſſure of the pillar of water, 
bur to that pillar, and to the weight of as 
much water, as the immerſed body fills the 
place of; it muſt needs follow, that not only 
the hand, that ſuſtains the body, ſhould not 

el the weight of the incumbent water, but 


ſhould be able to lift up the body more eaſily 
5 U In 


ST So * 
22 a 
a of 2 * " N — Rr _ 
— NS IG ect i. DRILL on nts = CA <a — en — — | _ — 
1 5 , =- 
_ 4 4 A * 


| 
i 
{ 
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in the water, than in the air. But, though the 


preflure of the water incumbent on the ſtone 
cannot, for the reaſon aſſigned, be felt in the 


. caſe-propoſed ; yet, if you remove that water, 
oe” e eee the proof of 
tze laſt x,) it will quickly appear by 
the pre f hea 


ure againſt the lower part of the heavy 
its own 


weight, when it is any thing deep under water; 
ir will I ſay, — 54 appear, by what will fol - 
low upon the abſence of the incumbent water, 
how great à preſſure it exerciſed upon the 
_ whilſt £ _— * it. 4 "R 
Obe. 5. IRE fift ment is pro 

in theſe N ; Becauſe 6 bucket full of Wh 
is lighter in the water, than out of it; nor does 


0 weigh more, when full within the water, than . 


when empty out F it; nay, il weighs leſs, for 
5 reaſon newly aſſigned, (in the fourth objec- 
tion :) therefore the water of the bucket, be- 


cauſe it is within water, does not gravitate, | 
nor, conſequently, preſs downwards either . 


bucket, or the water under the bucket, This is 
the grand and obvious experiment, upon which 
the ſchools, and the generality of writers 


have very .confidently built this axiom, That 


the elements do not gravitate in their proper 
place; and. particularly, that water weighs 
not (as they ſpeak) in its own element, 

Anſ. WHaT they mean by proper, or natu- 


ral place, I ſhall not ſtand to examine; nor 


to inquire, whether they can prove, that wa- 
ter, or any other ſublunary body poſſeſſes any 
place, but upon this account, that the cauſe 
of gravity, or ſome other movent, enables it 
to expel other contiguous bodies (that are leſs 
heavy, or leſs moved) out of the place they 
poſſeſſed before; and gives it an inceſſant 
tendency, or endeavour towards the lower- 


moſt parts of the earth. 


Bur, as to the example propoſed, it is 


ve eaſy to give an account of it; for, ſup- 
e D 


ABCD to be a well, wherein, by t 
2 EF, the bucket is ſuſpended under 
water, and has its bottom contiguous to the 


' imaginary plane I K: if now we ſuppoſe the 


bucket to conſiſt only of wood lighter than 
water, it will not only not. preſs upon the 
hand, that holds the rope at E, but will be 
buoyed up, . till the upper parts of the bucket 
be above the top of the water z becauſe the 
wood, whereof the bucket is made, bein 

lighter in ſecie than water, the preſſure © 
the water in the bucket G, and the reſt of the 
water incumbent on that, together with the 
weight of the bucket itſelf, muſt neceſſarily 
be unable to preſs the part H ſo ſtrongly, as 
the other parts of the imaginary plane I K 
are preſſed by the weight of the meer water 
incumbent on them, But if, as it is uſual, 
the bucket conſiſts partly of w A of 
iron; the aggregate may often indeed be hea- 
vier than an equal bulk of water: but then 
the hand, that draws up the bucket by the 
rope FE, ought not, according to our doc- 
trine, to feel the weight of all the bucket, 
much leſs that of the water contained in it. 
For though that aggregate of wood and iron, 
which we here call the bucket, be heavier than 


think, that the eaſy ſuſtentation, and eleva- 


ſo much water; yet it tends not downwards 
with its whole weight, but only with that 
ſurpluſage of weight, whereby it exceeds as 
much water, as is equal to it in bulk ; which 


ſurpluſage is not wont to be very conſiderable. 


And as for the water in the cavity G of the 
bucker, there is no reaſon, why it ſhould at 


all load the hand at E, though really the wa. 
ter, both in the bucket and over it, do tend 


downwards with their full weight; becauſe 
2 the reſt of on un * _ r do 
Il as ſtrongly upon the reſt of the ima- 
ginary —— 4 IK, as the bucket and the 
incumbent water do upon the part H; and 
conſequently, the bottom of bucket is 
every whit as ſtrongly preſſed upwards by 
the weight of the water upon all the other 
pores of the plane I K, as it tends downwards 
y virtue of the weight of the incumbent wa- 
ter, that is partly in the bucket, and partly 
above itz and fo, theſe preſſures balancing 
one another, the hand, that draws the rope 
at E, has no more to lift up, than the fur- 
pluſage of weight, whereby the empty bucket 
exceeds the weight of as much water, as is 
equal in bulk (I ſay not to the bucket, as it 
is a hollow inſtrument, but) to the wood and 
iron, whereof the bucket. conſiſts. „ 
Ax becauſe this example of the lightneſs 
of filled buckets within the water has for ſo 
many ages gained credit to, if it have not 
been the only ground of, the aſſertion, that 
water weighs not in its own element, or in 
its proper place; I ſhall add (though I can 
ſcarce preſent it to ſuch a company as this 
without ſmiles) an experiment, that I made 
to convince thoſe, that were, through unſkil- 
fulneſs or prejudice, indifpoſed to admit the 
hydroſtatical account J have been giving of 
the phenomenon. I took then a round 
wooden box, which I ſubſtituted in the room 
of a bucket; and (having filled it with 
melted butter, into whizh, when it was con- 
gealed, ſome ſmall bits of lead were put, to 
make it a little heavier than-ſo much water,) 
I cauſed a ſmall ſtring of twined ilk to paſs 


through two ſmall holes, made in the oppo- 


ſite parts of the upper of the box, and 
to be ſuſpended 4 bak ot the beam of a 
pair of goldſmiths ſcales ; and then putting 
it into a veſſel full of water, till it was let 
down there, to what depth I pleaſed, it ap- 
peared, that not only the leaſt endeavour of 
my hand would either ſupport it, or tranſ- 
port to and fro in the water, or draw it up 
to the top of it; and this, whether the box 
were uſe of, or whether the butter and 
lead alone, without the box, were ſufpended 
by the ſilken ſtring : but (to evince, that it 
was not the ſtrength of my hand, or the 
ſmallneſs of the immerſed body, that kept me 
from feeling any conſiderable reſiſtance) 1 caſt 
ſome grains into the ſcale, that hung at the 
other end of the above mentiohed beam, and 

reſently raiſed the lead and butter to the fur- 
Race of the water. So that, unlefs the ſchool- 
men will ſay, that the butter and lead were 
in their own element, we muſt be allowed to 


tion 
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tion of the box,. did not proceed from hence, 
that thoſe bodies weighed not, -becauſe they 
were in their natural And yet in this 
caſe, the effect is the ſame with that, which 
happens, when a bucket is drawing out of a 
well. 


5 And, to manifeſt that it was the preſſure 


of the water againſt-the lower part of the ſur- 
face of our ſuſpended body, made it ſo 
eaſy to be 


a Re in the water, or raiſed 
to the top of it; I ſhall add, that though a 
few grains ſufficed to bring the upper ſurface 
of the butter to the top of the water, yet 
afterwards there was a conſiderable weight 
requiſite to raiſe more and more of its parts 
above the water's ſurface; and a conſider- 
abler yet, to lift the whole body quite out of 
the water. Which is very conſonant to our 
doctrine. For, ſuppoſe the bucket to be at 
the part N, half in and half out of the water : 
the hand or counterpoiſe, that ſupports it in 
that poſture, muſt have a far greater ſtrength 
than needed to ſuſtain it, when it was quite 
under water z becauſe that now the imaginary 

lain P Q, paſſing by the bottom of the 
{ow hy has on its other parts but a little 
depth of water, as from L to P, or M to Q; 
and conſequently the bottom of the bucket, 


H, will ſcarce be preſſed upwards above half 


as ſtrongly as when the bucket was quite un- 
der water. And if it be raiſed to O, and 
conſequently quite out of the water; that li- 
quor reaching no longer to the bottom of the 
buket, can no longer contribute to its ſu 
portation; and therefore a weight not only 
equal, but ſomewhat ſuperiour to the full 
weight of the bucket, and all that it contains 
(being all ſuppoſed to be gs — in the air) 
will be neceflary to lift it clear out of the 
water. 

Bur to dwell longer on this ſubje& cannot 
but be tedious to thoſe, that have been, an 
thing attentive to the former diſcourſes, 


proceed therefore to our author's ſixth argu- 


ment, which is, 


Object. 6. That horſe-hairs,wbich are held to R 


be of the ſame gravity with water, keep what- 
ever place is given them in that liquor; nor are 
depreſſed by the weight of the ſuper-incumbent 
water, ' 

Anſw. Whether the matter of fact be ſtrict- 
ly and univerſally true, is ſcarce worth the 
examining, eſpecially ſince we find the dif- 
ference in point of ſpecifick gravity, betwixt 
molt horſe hairs, and moſt waters, to be in- 
eee Na But the e e 
uppoſing the truth of it, is eaſi i- 
a e, er to the doctrine ee. 
livered. For ſuppoſing in the laſt ſcheme 
the body, R, to be bulk for bulk exactly 
equiponderant to water; it is plain there is 
no reaſon, why that body ſhould preſs the part 
8, of the imaginary ſuperficies I K, either 
more or leſs than that part S would be preſſed, 
if the body R being annihilated or removed, 
it were ſucceeded by a parcel of water of 
juſt the ſame bulk and weight. And conſe- 
uently, though all the water directly above 

ſolid R do really lean upon that body, 


3 


and endeavour to depreſs it; yet that endea- 
vour being reſiſted by an equal and contrary 
endeavour, that proceeds (as we have been 
but too often fain to declare) from the preſ- 
ſure exerciſed upon the other parts of the ſus 
perficies, I K, by the water incumbent on 
them; the body R will be neither depreſſed 
nor raiſed. And its caſe being the ſame in 
what part of the water ſoever it be placed, 

rovided it be perfectly environed with that 
liquor; it muſt keep in the water (which in 
this whole diſcourſe we ſuppoſe to be homo- 


geneous as to gravity) the place you pleaſe to 


give it. | 

AnD (to add that, on this occaſion) though 
mathematicians have hitherto contented them- 
ſelves to prove, that in caſe a body could be 
found or provided, that were exactly equi- 
ponderant to water, it would retain any aſſqgn- 
able place in it yet the curioſity we had, to 
pive an- experimental proof of this truth, at 
ength produced ſome glaſs- bubbles, which 
ſome gentlemen here preſent have not perhaps 
forgot, that were (by a dextrous hand we im- 
ployed about it) ſo exquiſitely poiſed, as, to 
the wonder of the beholders, to retain the 
— given them, ſometimes in the middle, 
ometimes near the top, and ſometimes near 
the bottom of the water (though that were 
homogeneous) for a great while, till ſome 
change of conſiſtence or gravity in the water, 
2 aer of its parts, made the bubble riſe or 

all. 
Tux application of this to what has been 
objected concerning horſe-hairs, being too 
ealy to need to be inſiſted on, there remains 
to be diſpatched our author's ſeventh and laſt 
argument, which is this: | 

Odject. 7. That, otherwiſe, all the inferiour 
parts of the water would be in perpetual motion, 
and perpetually expelled by the ſuperiour. 

Anfw. But if, by the inferiour parts, he 
means ſuch portions, as are of any conſider- 
able bulk; the anſwer newly made to the laſt 

objection (where we ſhewed, that the body, 
, would retain its place any where in the 
water, and conſequently near the bottom) 
will ſhew the invalidity of this objection, 
And unleſs we knew of what bigneſs and 
ſhape the corpuſcles of water are, it would 

rhaps be to little purpoſe to diſpute, how 
Er it may be granted, or may be true in the 

rticles, that water is made up of. Only this 

ſhall add, that, whereas this learned author 
mentions it as an abſurdity, that the lower 
parts of water ſhould be in perpetual motion; 
and Stevinus himſelf, in the beginning of his 
hydroſtatical elements, ſeems to me to ſpeak 
ſomewhat inconſiderately of this matter; and 
though, as I lately ſaid, I allow ſuch ſenſible 
bodies, as thoſe, whoſe gravity in water wri- 
ters are wont to diſpute of, to be capable of re- 
taining their places in water, if they be in 
ſpecie equiponderant to it: yet I am ſo far 
from thinking it abſurd, that the inferiour 


. corpuſcles of water ſhould be perpetually in 


motion, that I ſee not how otherwiſe they 
could conſtitute a fluid body, that reſtleſs mo- 
tion of their parts being one of the generaleſt 

; attri- 
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attributes of liquars ; and being in water, 
though not immediately to be ſeen, yet to be 


eaſilj diſcovered by its effects: ad, when ſalt,” 
being caſt into water, the aqueous parts, that 


are contiguous to it, and conſequentiy near 


to the bottom, do ſoon carry up many of the 


ſaline ones to the very top of the water; 
where, after a while, they are wont to diſ- 
cloſe themſelves in little floating grains of a 


cubical ſhape. | | 


| 1 
Bu r of this reſtleſs motion of the parts of 


In the hi- liquors having profeſſedly treated elſewhere 
Sorye/ fiui-already 4 I ſhall add nothing at preſent, but 


rather take notice of what our author ſub- 
joins to the laſt of his arguments, (as the 
grand thing which they ſuppoſe) in theſe 
words: Ratio porro, à priori,  bujus ſententiæ 
videtur eſſe, quia res non dicitur gravitare, uiii 
vatenus babet infra ſe corpus levius ſe in ſpecie. 

he erroneouſneſs of which conce't if I ſhould 
now go about foletnnly to evince, I as well 
fear it would be tedious, as I hope it will be 
needleſs to thoſe, that have not forgot what 
may concern this ſub 
the now at length finiſhed diſcourſe ; and e- 
ſpecially where I mention thoſe experiment*, 
which ſhow, that neither a ſtone, nor gold 
itſelf, when placed deep under water, would 
fink in it, if the ſuperiour water, that gravi- 


rates on it, did not contribute to its depreſſion. 


APPENDIX I. 


Concerning the rea ſan, why divers, and others, 


who deſcend to the bottom of the ſea, are not 
oppreſſed by the weight of the incumbent wa- 
ter. \ | 1. I. E | * 


the Hydroftaticks, there is one, which 
$ ſo noble, and which does ſtill ſo much 
both exerciſe and poſe the wits of the curious, 
that perchance it will not be unacceptable, 
if to the former experiments we add, by way 
of appendix, one, that may conduce to the 
ſolving of this difficult problem; viz. why men, 
deep under water, feel no inconvenience by 
the preſſure ' of ſo great''s weight of water as 


Ae the difficulties, that belong to 
| 


' 


they are placed under? | 

Tur common anſwer of philoſophers and 
other writers to this puzzling queſtion is, 
that the elements do not gravitate in their 
own proper places; and ſo, water in particu- 
lar has no gravitation upon water, not conſe- 
quently upon bodies every way ſurrounded 


with water. But chat this ſolution is not to 


be admitted, may be eaſily gathered from our 


proofs of the firſt paradox, and from divers 
other particulars, applicable to the ſame pur- 
poſe, that may be met with in the foregoing 


7 Fa Mous writer, and, for 5. I know, 
the recenteſt (except Monſieur 


[The ſuperiour parts of eonfiſtent water (as 


he ſpeaks) preſs not the  inferjour, ' unleſs be. 


neath the inferiour tbere be a body lighter in 


ſpecie than water; and therefore,  fince a bu- 


man body is heavier in ſpecie than water, it is 


ect in the former part of 


cannot admit our author 


cal) that 
has treated of Hydroſtatieks, having ren- 
dered this reaſon of the phænomenon: | 


not preſſed by the incumbent water, becauſe thi 
does not endeavour to be bentath a human body J 
He ſubjoins, contrary! to his «cuſtom, this 
coriident epiphonema, Di altam cauſa 
but rei dfſignant, errant, & altos deripiunt. 
Bor, by his favour, notwithſtanding this 
confidence, I ſhall not ſcruple to ſeek another 
reaſon of the phænomenon. For I have a- 
bundantly proved, that (contraty to the a- 
ſertion on Which his explication is built) the 
upper parts of water preſs againſt the lower, 
whether a body heavier or lighter in ſpecie 
than water be underneath the lower. And, 
the contrary of Which being the zgwrov þv9% 
in this controverſy, perhaps the matter may 


be ſome what cleared, by mentioning here a 


diſtintion; which 1 ſometimes make uſe of. 
T confider then'a body may be ſaid to gravi- 
tate upon another body in two ſenſes. For 
ſometimes it actually ſinks into, or gets be- 


neath the body, that was under it; as a ſinkinę 


ſtone gravitates upon water, and which I cal 

prevalent, or ſucceſsful gravitation; and ſome- 
times it does not actually, at leaſt not viſibly 
deſcend, but only exerciſes its gravitation by 
preſſing againſt the ſubjacent body that hin- 
ders its deſcent : as when a woman carries a 
pail of water on her head, though the weight 
do not actually Fea the center of the 
earth; yet it actually preſſes with its whole gra- 
vity upon the woman's head, and back, and 
other ſubjacent parts, that hinder its actual 
deſcent, And, according to this doftrine, I 
| s reaſoning, that be- 
caufe a man's body is bulk for bulk heayier 
than water, therefore the water does not en- 
deavour to place itſelf beneath it. For water, 


being a heavy body, derives from the cauſe 


of its gravity (whatever that be) an inceſſant 
endeavour towards the center of the earth ; 
nor is there any 'reafon, why its happening to 
incumbent on a body heavier i» ſpeci? than 
tſelf, ſhould deſtroy that endeavour. And 
therefore, though it may be ſaid, that the 
water does not endeavour to place itſelf be- 
neath'a hyman body, becauſe indeed an inani- 
mate liquor cannot properly be ſaid to act for 
this or any other end; yet the water being a 
heavy body, tends continually towards the 
lower part of the earth; and therefore will 
et beneath any body that is placed betwixt 
it and that, (without regard whether the in- 
feriour body be heayier or lighter in ſpecie 
than itſelf) as far as the degree of its gravity 
will enable it; nor would it ever reſt, till it 
have reached the lowermoſt parts of the 
earth, if the greater ponderouſneſs of the 
earth, and other heavy bodies, did not hinder, 
(not its . endeavour downwards, nor its preſ- 
ſure upon ſybjacent bodies, but only) its ac- 

tual deſcent. 1 
Tres learned author himſelf tells us, (as 
well as Stevinus, and others, that have writ- 
ten of the Hydroſtaticks, unanimouſly teach) 
that if the bottom of a veſſel be parallel to 
the horizon, the weight of water, that reſts 
upon it, is equal to a pillar of water, having 
that bottom for its baſis, and for its height a 
perpendicular reaching thence to the _— 

mo 
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moſt ſurface of the water. Nor is it reaſon- 
able to conceive, that there will be any differ- 
ence in this preſſure of the incumbent water, 
whether the bottom be of deal, that will ſwim, 
or of box, that will ſink in water; or, to f 

more generally, whether it be of wood, in 
Jdecie lighter than water, or of N. or 
ſome orher metal, that is in ſpecie heavier 


than it. And ſince water, being not a ſolid 


body, but a fluid, conſiſts (as other fluids) of 


innumerable corpuſcles, that, though extreme- 


ly minute, have their own ſizes and figures; 


and ſince the preſſure of water upon the bot- 
tom of a veſſel is proportionate to its perpen- 
dicular height over the bottom; it is mani- 
feſt, that the upper cor puſeles preſs the bot- 
tom as well as the lower; which ſince they 
cannot do immediately, they muſt do by 
preſſing the intermediate ones, And I have 


already ſhown (diſcourſing one of the former 


paradoxes) that the ſuperiour parts of water 
do not only preſs thoſe, that are directly under 
them, but communicate a preſſure to thoſe, 
that are aſide of them, and at a diſtance from 
them. | 

And if it be objected, that water endea- 
vours to get beneath a bottom of glaſs-veſlels, 
or other bodies heavier in ſpecie than itſelf, 
becauſe under that bottom there is air, which 
is a lighter body in ſpecie than water: I ſay, 
that this is precarious z for the indiſputable 
gravity of the water is alone ſufficient to 
make it always tend downwards, (though it 
cannot always move downwards) whatever 
body be beneath it. And who can aſſure the 
makers of this objection, that there are not 
beneath even the bottom of rivers, or of the 
ſea, (where yet they ſay water is conſiſtent, 
and reſts as in its own place) vaſt ſpaces re- 
pleniſhed but with air, fumes, or fire, or 
tome other body lighter than water ? For, 
(not to mention, that the Carteſians take the 
earth we tread on, to be but a thin cruſt of 
the terreſtrial globe, whoſe inſide, as far as 
the center, is repleniſhed with a ſubtile fluid 
matter, like that whereof the ſun conſiſts ;) 
we know that in ſome places, as 22 
ly at a famous coal-mine in Scotland, there 


are great cavities, that reach a good way under 


that ground, that ſerves there for a bottom to 
the ſea: ſo that, for aught theſe objectors 
know, even according to their own doctrine, 
the water, even in the ſea, may endeavour to 
get beneath a body heavier in. ſpecre than it- 
elf. 

Bur, for my part, I cannot but think, 
that, to imagine the water knows, whether 
or no there be air or ſome lighter body than 
itſelf beneath the body it leans on, and the 
ſuperiour parts do accordingly exerciſe or ſuſ- 
pend their preſſure upon the inferiour; is to 
forget that it is a heavy liquor, and an inani- 
mate body. 

AnoTHE& ſolution there is of this hydro- 
ſtatical problem we have been diſcourſing of, 
which I met with in a printed letter of Mon- 
ſieur Des Cartes, in theſe terms: 

Je ne me, &c. I remember not what reaſon 


lure 32. it #8, that Stevinus gives, why one feels not the 


Vol. II. — 


weight of water, when one is under it : but the 
true une is, that there can no more of water 
gravitate upon the body, that is in it, or under 
it, than as much water as could deſcend in caſe 
that body left its place. Thus, for example, 


IL were 4 man in the. barrel B, that Fg. xxlIl. 
d with his body ſo top the hole A, as to 


binder the water's getting out, be would feel 
upon himſelf. the weight of the whole cylinder of 
water ABC, of which I ſuppoſe the baſis to 
be equal to the hole A: foraſmuch as if be 
funk down through'the bole, all the cylinder of 
water would deſcend too; but if be be a little 
higher, as about B, ſo that be does no longer 
binder the water from running out at the hole 
A, he ought not 10 feel any weight of the water 
which is over him, betwixt B and C; becauſe 
if be ſhould deſcend toward A, that water would 
not deſcend with him, but contrariwiſe a part 
of the water, which is beneath him towards A, 
of equal bulk to his body, would aſcend into its 
place: ſo that, inſtead of feeling the water to 
preſs him from the lop downward, be ought to 
feel, that it bunys bim upward from the bottom 
which by experience we ſee. 
Tuvs far this ſubtile philoſopher ; for 
whoſe ratiocinations though I am wont to have 
much reſpect, yet I muſt take the liberty to 
confeſs myſelf unſatisfied with this. For, ha- 
ving already ſufficiently proved, that the up- 
— parts of water preſs the lower, and the 
ies placed beneath them, whether ſuch bo- 
dies be lighter in ſpecie than water, or hea- 


vier; we have ſubverted the foundation, upon 


which Monſieur Des Cartes's ingenious, though 
unſatisfaftory, explication is built, And yet 
I ſhall add, ex abundanti, that ſuppoſing what 
he ſays, that, in caſe the ſolid 5 ſhould de- 
ſcend towards A, the incumbent water would 
not deſcend with it, but a part of the ſubja- 
cent water, equal in bulk to the ſolid, would 
aſcend, and ſucceed in its room; yet that is 
but accidental, by reaſon of the ſtaunchneſs 
and fulneſs of the veſſel, And though, in- 
deed, the ſuperiour water cannot actually de- 
ſcend upon the depreſſion of the ſolid at B, 
if at the ſame time, while that body deſcends, 
an equal bulk of water ſucceeds in its place 
yet both the ſolid about C, and the water, 
that ſucceeds it, do, in their turns, hinder 
the deſcent of the ſuperiour water; which 
therefore muſt gravitate upon which ſoever of 
the two it be, that actually comes to be placed 
directly under it, if there be nothing b-fore 
the diſplacing of the ſolid capable to take 
away the natural gravity, upon whoſe account 
the water over B and C does inceſſantly tend 
downwards. And though Monſieur Des Cartes 
does not ſo clearly expreſs himſelf, whether 
he ſuppoſes the hole at A to be ſtopped with 
ſome other body, when the ſolid is placed 
about B; yet, becauſe he is wont to ſpeak 
conſiſtently, I preſume he means, that, when 
the ſolid is removed to B, the hole at A is 
otherwiſe ſufficiently ſtopped ; I ſay then, 
that the reaſon, why the ſolid, which, whiKt 
at A, ſuſtained a great preſſure from the 1n- 
cumbent water, feels not the weight of it, 
when placed at B, is not that, which Mon- 
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though minute, corpuſcles of falt and ſulphur, 
os 2 oj 1 0 E though, for this reaſon, you may lay the palm 


hg 


'HyprovraTICAL PARADOXESs, 


geur Der Carter gives, but this) That the 


folid being environed with water, che ſubja- 


cent water does (as we have offer had occaſtor 
to manifeſt) preſs it upwards fulf'as ſtrongly; 
Land ſomewhat more) as the weight of i 
" mcumbent water 


preſſes it downwardsy ſo 

thata man's bly inſtead of ſinking, wou 
if, as it is a lietle heavier, it 

were a little lighter in pecit than water. 


Whereas, when the folid was that alone, which 


covered and ſt the hole, there was a 
manifeſt reaſon,” why it ſhould de forcibly 
thruſt downwards by the weight of the in- 
cumbent water BC. For, in that caſe, there 
was no water underneath it at A, to ſupport 
the ſolid ; and, by its preſſure, to enable it 
to reſiſt ſo great weight. F 


- — 
. 


AND this fto hint that upon the by) may, 
perchance, help us to gueſs, at the reaſon of 
what geographers relate of the lake bal! phæ 


tites in Judæu, (in caſe the matter of fact be 
true,) that this Sea (as they alſo call it) 
will not ſuffer any living creature to link in it. 
For the body of .a man (and, for aught we 
know, of other animals) is not much heavier 
in ſpecie than common freſhi water. Now, if 


in this lake (that ſtands, where Sodom and Go- 


morrab did, before thoſe impious regions were 


deſtroyed by fire from heaven,) we ſuppoſe, 


(which the nature of the ſoil, and.the ſacred 
ftory makes probable enough,) that the water 
abounds with faline, or fulphurous corpuſcles; 
(the former helping the latter to aſſociate with 
the water, as we fee in ſoap conſiſting of ſalt 
and oil, and in chymical mixtures of alcalis 
and brimſtone diffoluble in water 3) the liquor 
may have its gravity ſo augmented; as to be- 
come heavier in /pecie than the body of an 
animal. For I have learned of a light fwim-- 
mer, that he could hardly begin to dive in' 
falt water, though he eaſily could in freſh. 
And it is not difficult to make a brine or lix- 
ivium (which are but ſolutions of ſalt in wa- 
ter) heavy enough to keep up an egg from 
finking. And not only barely by diſſolving 
a metalline body in a falme menſtruum, without 
otherwiſe thickening the liquor, I have brought 
ſolid pieces of amber itſelf to ſwim upon it:; 
but I have tried, that certain faline ſolutiong, 
which Ielſewhere mention, nay, and a diſtilled 
liquor, (1 uſed deflegmed oil of vitriol) with- 


out any thing diffalved in it, would do the 


fame thing, by reaſon of the numerous, 


that it abounds with. | 

Tun remains but one ſolution more of 
our hydroſtatical problem, rhat I think worth 
mentioning, and that is given by the learned 
Ste vinus in theſe words: 

OMNI preſſu, quo corpus dolore aſſicitur. 
pars aliqua corporis Iuxatur ; ſed iſto preſſu 
nulla corporis pars luxatur; ito igitur 

s dolore nullo afficitur. Afſumptio ( yllo- 
72 manifeſta eft ; nam i pars aligua, ut caro, 


Sed exemplo clarius ita intelliges, 
inſertum; cui dorſa incumbat homo F. Due cum ita fint, ab 


. * Stevieus Hydroſftat. lib. 5. pay. 5 
cum agua,” ut dium eft, u ve <equaliter urgeat. 


. flunt, namque” aqua undigu 


ſanguis, bumor, aut quodlibet denique membram 
laxaretur, in alium locum concedat neceſſe efſet - 
atqui locus ille'nou oft extra corpus; cum aquz 
undiquayut wqueti"preſſu circumfuſa fit (quod 
vero pars ima, per undecimam propeſitionem 
Hydreftaticorum, paulo validius prematur ſupe- 
Fore, id boc caſu nullius momenti eff, quia tar. 
tula differentia partem nullam ſua ſede dim. 
vere poteſt} neque item intra ipſum corpus con- 
tedit, cum tic corpore omnia oppletd fint, unde 
fingulle partes fingulis partibus æqualiter refi. 
ratione 
corpus ſotum cirtumſ at. tum lotus 15 
nec intra, net extra corpus fit ; abſurdum, imo 
impalſibile fuerit, partem ullam ſuo loco ems- 
vere, ideoque noc corpus hit afficitur dolore.“ 
Tuts ſolution of Stevinus T efteem pre- 
ferable by far to thoſe, that are wont to be 
given of this difficult problem: but yet the 
nomenon ſeems to me to have ſtill ſome- 
what in it of ſtrange. ft is true, that if the 
queſtion were only that, which ſome put, 
viz. Why the body of a diver, when it is 
near the bottom of the fea, is not preſſed 
down by fo vaſt a weight of water, as is in- 
cumbent on it ? it might be rationally an- 
ſwered, That the weight of ſo much water, as 
leans upon the body, is not ſuſtained by the 
force of the body itſelf, but by that of the 
water, which is under it. For, by the expe- 
riments and explications, we have annexed to 
ſome of the foregoing paradoxes, it appears, 
that the ſubjacent water, by its preſſure u 
wards, is able, not only to fupport the weig 
of the incumbent water, but fo far to exceed 
it, that it would not only ſupport the immer- 
fed body, and the incumbent water, but buoy 
up the body, if it were never ſo little lighter 
in ſpecie than water. And as for what Sie- 
vinus inſinuates, that, when the water preſſes 
the body every way, that preſſure is not felt, 
though it would be, in caſe it preſſed upon 
ſome parts, and not upon others; I am of 
the ſame opinion too: and, to prove it, ſhall 
not make uſe of the example he propoſes, in 
the words immediately following thoſe of his 
J juſt now recited ; (for I doubt, that ex- 
ample is rather a ſuppoſition, than a tried 
thing z) but by an experiment, which may be 
eaſily made, and has divers times been fo, 
in our-pneumatical engine. For, though the 
air be a heavy fluid, and though, whilſt it 
uniformly preſſes the whole ſuperficies of the 
body, we feel not the preſſure of it; and 


of your hand upon the open orifice of a ſmall 
braſs cylinder, applied to the engine inſtead 
of a receiver, without any hurt : yet when, 
by pumping, the air, that was before under 
the palm of your hand, is withdrawn, and 
conſequently can no longer help to ſupport 


preſſu your hand againſt the preſſure of the external 


and incumbent air, the external air will lean 
fo heavy upon the back of your hand, that 
4 k you 
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ABCD , cujus fundum D C, in quo foramen E babeat epiftomium fibi 
* 1 pondere ifi fied, le pars corporis j Fi 


$i were tjus weritatem explorare libeat, eximito epiſtominm, tumgue tergum nulla re fultum ſuffinebitur, uf in becis 
cateris, — iſtic tanto preſs afficietur, — exemplo ſecunde propofitionis bujus demonftratus eft : vid. gaantum 


it columna aquea, cujus 
— manifeſle 1 


foramen E, altitude autem cadem que aque ii infidentis. Qus exemplo propoſiti 


| 
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you will imagine, ſome ponderous weight is laid 

upon it. And I remember, by ſuch an expe- 

riment, I have not only had my 7 to 

much pain, but have had the back of it ſo bent 
downward, as if it were going to be broken. 
Bu r though ſuch conſiderations, as theſe, 

may much leſſen the difficulty of our phæno- 

menon, whoſe cauſe is inquired into; yet ſtill 
it ſeems ſomewhat odd to me, that (ſince it is 
evident from the nature of the thing, and / by 
Stevinus's confeſſion, that there is a vaſt proſ- 
ſure of water againſt every part of the body, 
whoſe endeavour tends inward,) ſo exceedingly 
forcible and preſſure, (which thruſts, for in- 
ſtance, the muſcles of the arms and thighs 
againſt the bones, and ſkin and fleſh of the 
thorax - againſt the ribs,) ſhould not put the 

diver to any ſenſible pain; as I find not (by 

one that I examined) that it does; . 

this man told me, he ſtayed a good while at 
the depth of betwixt eighty and one hundred 

foot under the ſea-water, which is heavier 

than freſh water :) for, that which Stevinus's 
explication will only ſhow is, that there muſt 
be no manifeſt diſlocation of the greater parts 
of the body; whereas the bare compreſſion of 
two ſmall parts, one againſt another, is ſuf- 
ficient to produce a ſenſe of pain. 

Bu r it ſeems, the texture of the bodies of 
animals is better able to reſiſt che preſſure 
of an every way ambient fluid, than, if we 
were not taught by experience, we ſhouid 
imagine. And therefore, to fatisfy thoſe, 
that (ſecluding the queſtion about the ſenſe of 
pain)think it an abundantly ſufficientargument, 
(to prove, that bodies immerſed under water, 
are not compreſſed by it,) that divers are not 
oppreſſed, and even cruſhed by ſo vaſt a load 
of water, (amounting, by Stevinus's compu- 
tation, to many thouſands of pounds) as 1s in- 
cumbent on them : we will add, that though 
an experiment, propoſed by Monſicur Paſeal 
to this purpoſe, were ſuch, that at firſt ſight 
I faid, that it would not ſucceed, (and was not 
upon trial miſtaken in my conjecture;) yet it 
gave me the occaſion to make another, which 
will, I hope, fully make out the thing I de- 
ſigned it for. | 
Ins ingenious Monſieur Paſcat would 
perſuade his readers, that if into a glaſs veſ- 
ſel, with luke - warm water in it, you caſt a 
fly; and, by a rammer, forcibly preſs that 
water, you ſhall not be able to kill, or hurt 
the fly. Which, ſays he, will live as well, 
and walk up and down as lively, in luke warm 
water, as in the air. But, upon trial with a 
ſtrong fly, the animal was (as we N 
preſently drowned, and ſo made moveleſs, by 
the luke warm water. 

WuHEREFORE we ſubſtituted another expe- 
riment, that we knew would not only ſucceed, 
(as you will preſently ſee it will do,) but teach 
us how. great a preſſure the included animal 
. muſt have been expoſed to. We took then a 

* ſomewhat ſlender cylindrical pipe of glaſs, 
ſealed at one end, and open at the other z and 
to this we fitted a rammer, which (by the 
help of ſome thongs of ſoft leather, that were 
carefully wound about it) did ſo exactly fill the 


made out by New EXPERIMENTS. 
pipe, that it could not eaſily be moved to and 


froz and would ſuffer neither water, nor air, 
ta get by betwixt it and the iaternal ſurface 
of che glaſs. We alſo provided ſome ſmall 


| tadpoles (or Gyrini) about an inch long or 


leſs ; which ſort of animals we made choice of 
before any other, partly "becauſe they. could, 
by reaſon of their ſmallneſs, ſwim freely to 
and fro in ſo little water as our pipe contain- 
ed ; and partly becauſe thoſe creatures, being 
as yer but in their infancy, were more tender, 
and conſequeatly far more expoſed to be in- 
jured by compreſſion, than other animals of 
the ſame bulk, but come to their full age 
and growth, would be; (as indeed ſuch young 
tadpeles are fo ſoft and tender, that they 
ſeem, in compariſon to the bigger ſort of flies, 
to be but organized gelly.) One of theſe tad- 
poles being put into the water, and ſome in- 
ches of air being left in che pipe, for the uſe 
anon to be mentioned; the water and air, and 
conſequently the tadpole, were by the intruſicn 
of the plug or rammer, with as great a force, 
as a man was able to employ, violently com- 
preſſed ; and yet, though the tadpole ſeemed 
to be compreſſed into a little leſs bulk than it 
was of before, it ſwam freely up and down 
the water, without forbearing ſometimes to 
aſcend to the very top, though the inſtrument 


447 


were held perpendicular to the horizon. Nor 


did it clearly appear to us, that the little ani- 
mal was injured by this compreſſion; and moſt 
manifeſt it is, he was not cruſhed to death, 
or ſenſibly hurt by it. 

AND having repeated this experiment ſe- 
veral times, and with tadpoles of differing 
ages; we may, I preſume, ſafely conclude, 
that the texture of animals is ſo ſtrong, that, 
though water be allowed to weigh upon water, 
yet a diver ought not to be oppreſſed by it: 
ſince, whether or no water weighs in water, 
It 1s manifeſt, that in our experiment, the wa- 
ter, and conſequently the tadpole, was very 
forcibly by an external agent compreſſed be- 
twixt the violently condenſed air, and the 
rammer. And, by the notice we took of the 
quantity of air before the compreſſion began, 
and that to which it was reduced by compreſ- 
ſton ; the moderateſt eftimate we could make, 
was, that it was reduced into an eighth, or 
tenth part of its former ſpace z and ſo (accord- 
ing to what we have elſewhere proved) the 
preſſure, that was upon the air, (and conſe- 
quently upon the water, and the included 
tadpole,) was as great, as that of a cylinder of 
water, of above two hundred, if not three hun- 
dred foot high, And yet all this weight be- 
ing unable to oppreſs, or ſo much as mani- 
feſtly to hurt, ch 
very ſmall weight would ſuffice to have 
cruſhed, if it preſſed only upon one part of 
it, and not upon the other ;) we may thence 
learn the truth of what we have been endeavour- 
ing to evince: That though water be allowed 
to preſs againſt water, and all immerſed bo- 
dies; yet a diver may very well remain un- 
oppreſſed at a great depth under water, as 
long as the preſſure of it is uniform againſt 
all the parts expoſed thereunto. 
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Firſt printed in the 


on ſome defenſives againſt it) which I never 


| —_ 


A Confirmation of the former * AccounT touching the 
late EarRTHQUAKE near Oxford, and the Concomi- 
tants bes aw har ru 


P biloſepbical Tranſattions, No *.. p. 179. 
For April 2. 1666. in ” 


; 8 to the earthquake, your curioſity buſied on other matters than he wea - 
A about it makes me ſorry, — ther, mould not have taken notice of it as 
D. 1 think I was the firſt, that gave no- an earthquake, but have imputed it to ſome 


_ tice of it to ſeveral of the virtuoſi at Oxford; other cauſe, if dne, that you know, whoſe 


the account, that I can ſend you about it, hand is — "xy in' this paper, and begins 
not ſo much of the thing itſelf, as of the to be 'a""diligent obſeryer of natural things, 
changes of the air, that accompanied it. To had not advertiſed me of it, as being taken 


inform you of which, I muſt relate to you, notice of by him, and the reſt of the people 


— 


that riding one evening ſomewhat late, be- of the houſe. And ſoon after there happened 


twixt Oxford and a lodging I have at a place a briſk ſtorm z whereupon I ſent to make in- 
four miles diſtant from it, che weather having quiry at a place called Brill, which ſtanding 
been for a pretty while froſty, I found the upon a much higher ground, I ſuppoſed, 
wind ſo cold, that it reduced me to put might be more obnoxious to the effects of the 
earthquake, (of which, had I had any ſuſpi- 
ſince, nor, if I forget not, all the foregoing cion of it, my having formerly been in one 
part of the winter was obliged to make uſe near the Lacus Lemanus would have made 
of, My unwillingneſs to ſtay long in ſo trou- me the more obſervant :) but the perſon I ſent 
bleſome a cold, which continued very pier- to, being diſabled by ſickneſs to come over to 
Cing, till I had rr way homeward, did me, (which he promiſed to do, as ſoon as he 
yi "be galloping at no very lazy rate z could) wrote me only a ticket, whoſe ſubſtance 
and yet, before I could get to my lodgings, was, That the earthquake was there much 
I found the wind turned, and felt the rain more + conſiderable, than where I lodged ; 
falling: which, conſidering the ſhortneſs of and chat, at a gentleman's houſe, whom he 
the time, and that this accident was preceded names, (the moſt noted perſon, it ſeems, of 
by a ſettled froſt, was ſurpriſing to me, and the neighbourhood) the houſe trembled very 
induced me to mention it at my return, as much, ſo as to make the ſtones manifeſtly to 
one of the and ſuddeneſt alterations move to and fro in the parlour, to the great 
of air I had ever obſerved. And what changes amazement and fright of all the family. The 
I found, have been taken notice of in the hill, whereon this Brill ſtands, I have ob- 
favity of the atmoſphere at the ſame time, ſerved to be very well ſtored with mineral 
- that accurate obſerver * Dr. Vallis, who ſubſtances of feveral kinds, and from thence 
then ſuſpected nothing of what followed, as, I I have been informed others, that this 
fuppoſe, he has ere this told you himſelf. earthquake reached a many miles; but 
Soon after, by my gueſs about an hour, I have neither leiſure, nor inclination, to en- 
there was a manifeſt trembling in the houſe, tertain yo with uncertain reports of the ex- 
where I was, (which ſtands high in compari- tent and other circumſtances; eſpecially ſince 
ſon of Oxford z) but it was not there ſo great, a little further time and inquiry may enable 
but that I, who chanced to have my thoughts me to give you a better warranted account. 


* See Num x. of Phil. TranſaZions, p. 166—171 f at the time of the printing whereof, this relation of Mr. 
Boyle was not yet come to hand. | 
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| 5 mind upon the ceading af what you have 

ſented tha curious. $9368 et en 

Wu I did, as you . 
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ball nome, Without ſtaping fbr 
mate thus much to you 1; Thar it . 
convenient, that the obſervers take 

not only of dhe day; hut, ast ncar as they can, 


of the hour, wherein the. f the-mer- - 
curial cylinder is obſerved. For I have often 
nd ta ——_— — the altitude fapther di 
one day, or;-perhaps, 1 
of it g 8 enden vayied, a % make n 
it, in many caſes; difficult to conclude au 
thing certainly from obſervations, Gar agree 


but in the day. 

Ir will be requiſite alſo; that * obſer- 
vers give notice of the ſituation of the 
where their barometers ſtand, not only, be- 
cauſe it will aſſiſt men to judge, whether the 
inſtruments were duly perfected, but princi- 
pally, becaufe that, though the baroſcope be 
good, (nays becauſe i it is ſo) the obſervations 
will much diſagree, . even when the atmo- 
| ſphere is in the ſame ſtate; as to weight, if 
one of the inſtruments ſtand in a conſiderably 
higher part of the country, than the other. 

To confirm both the foregoing admoni- 
tions, I muſt now inform you, that, having 
in theſe parts two lodgings, the one at Ox- 
ford, which, you know, ſtands in a bottom 


OL. 
+ See Num. 1x. of the Phil. Tranſa#. p 


P. 159, the laſt para 
| Some whereof have been fince invited by 


Pablither, i0 g 


ls ** 


n — 42 a m 
bill found, by comparing two —— 
that I made, the one at Qxfors, the other at 
Stanton St. Fobn's, that, though the former 
and have heen noted for ſuch, 
years, and the latter was. very 
l e yet by reaſon, that in the 
» Place, the incumbent part of the at- 


: be ligheer than in the lower, 
there is almoſt always 


between two and three 
eightha of an inch iffercace betwixt them. 
And bavi times ordered * ſervants to 
take noties of che. diſparity, and divers times 
carctully; obhſerved it myſelf, when I paſſed 
bows frabetween Oxford and e L ge- 
nerally found that the Qxferd barometer, and 
er, did, as it were, by common con- 


the 
ent, riſe and fall together fo, as that in the 


foomer the mercury wan l + higher than 
lat latter. 
3N ten obſervations day hols that the 
_ſubterrancous ſeams, which aſcend into the 
air, or che other cauſes of the varying weight 
'of dhe atmoſphete, do many times, and at 
- deaſt: in {ſome places uaifarmly enough af- 
felt the: air ,to- a greatet — 4 run till I 
had mads this trial, I durſt conclude. 

Bur, as moſt of che barometrical abſerva- 


. tions are ſubject to exception ſa I found the 


formerly mentioned to be. For (to omit leſ- 
ſer variationa l riding one ev from Oxford 
4 yon aod having, before I took borſe, 
ked on tha haroſcope in the former of theſe 
places, I was ſomewhat ſurpriſed to find 
my caming to the latter, that in places no 
aiherdiftanc, and notwichftanding the ſhort- 
the time (which was but an hour and 
2 ba af ſo much) the barametcr at S/anton 
was ſhort of. its uſual. diſtance from the other, 
hear a quarter of an inch, though, the 
weather being fair and calm, chere appeared 
nothing of manifeſt change in the air, to 
which I could aſcribe fo great a variation; and 
though alſo, ſince that time, the mercury in 
the two inſtruments hath, for the moſt part, 
proceeded to riſe and fall as before. 

AnD theſe being the only obſervations I 
have yet met with, wherein baroſcopes, ar 
ſome diſtance of place, and difference of 
height, have been compared ( though I cannot 
now ſend you the reflexions, I have elſewhere 
made upon them :) as the opportunity I had 
to make them myſelf, rendred them nor un- 
_ to me, ſo perhaps the novelty will 

eep them from being unwelcome to you. 
_ 5 And 


to give Fo their concurrence herein. 


And I confeſs I * had ſome flyi 


don, I have been put upon 
baroſcopical obſervations with. 
member, thequickſilver has been for the moſt - rifing,' — ich. 
_ ir z; 


. For, if * 


be "a 
| — may not, by cleaving 


Ones eee * the Banners. | 


ſuſpici- mercury's is 7 1 but (in * 
he baro- column) the weather, _ 2 


ons, chat the odd phænomena of 


ſcape which have! hitherto'imdtel. poſed than, both” as to the quarters. ke 


((bpughthas be — ſo ah; 5 2 . 


+ ow wo 
and as to the violence or. remiſſneſs 


b us, may in Hines 2.20 


gontly-pro-. 
ſercute the ingujries (cſpegtially with, hey Wd. h it be 
ſcopes,” accommadated with. Mte Het inte- more difficult, than ne would to ſettle 
nious additions) make men Tome poem; Al It rule about 5 ag 5 . 
„dee that poſſibly we do not yet E. — 1 * IEF one of 


neger it will de worth chile when 11 1 e 1 
to add, that Hines I! was obli leave Las- the vey > +125 4 ow i= » + mes 


many leſſer re- fail: for, this very (Mare g.) though 
moves, that 1 re able to make_ bn chat hin we 1 am che ſume what 


ſach a con- weſter! d e e Wh 
ien morning the qu — have 12 


ſtancy as I have wiſhed ; but, 4s 


to add ſomething about 
to deſite you to do me the ſavoj . 32 Kind of . (but — to 


ire 
1 have obſerved the fare 4d mation in one of che P 


part tk as to invite me to take notice I HAS 


happening, when the ſeaſons of (+ mx ſy $466,906 4 TN os LEAK 
been extraordinary dry (fo much as to be- eee 3 
| grievance, and to dry up of That, as for that cauſe of the hei he of the 
quickfilver in droughts, which by him is ſuſ- 
W — that uſed to run conſtantly) t may pected ta he the elevation of teams from the 
„Whether: cheſe obſtinate cruſt or — the earth, which 
of the ground by lj weight of 
and -making it alſo in figs Places 
—— und, as it were, give | | | by f 

a more vent, than is uſun roſubterra- falli rain, it agrees not ill with what he 
neal teams which — ine rhacnley in had fince occaſion to obſerve. For, where- 
creaſe the gravity of it. The inducements-I as about | Marth 12th, at Oxford,” the 
tnve-ropropatel inquiry, '1»muſt not now filver was higher than, for aught he 
Nay to mention. But perhaps, if the obſer- had been yerobſerved. in-Enpland, viz. 
vation holds; it may e not in ro- the firſt 
ference to ſome diſeanſe s. 
- PzRHAPS it vill be needleſgvo/ put you in 


+ 


1 


5 
8 


} 


mind of directing thoſe virtuoſi, that may de- be 
ſire your inſtructions about to ſet ;v with 
down in their diaries not only the day of the fall I 
NV che Ry" of une when oy 1 


© This buck bon ini . . 
iſedunt Braus der, Doctor Hook, 
* J — — — 3 


x5 Beale concurs with this ei Lis e * r 8 8 ob corel 
pt 


c of weather and wind, the mercury ban as inch, : 
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wee y Cn Arien at” Extzaiunnts, 


Jae, 


Wien formerly. by. Way, of Notzs upon an Essar from NI T RE. 

16 9974; don; 

bois di Augmented hy 75 "DISCOURSE of Soon lr Forms. 
ee. ; quam crianſ non  afſequamur, omnino + — propids | 
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ee to 


N this curious and inquiltiye ben 
men, bows — diflatiied:: — 


—.— 


and Fil. f 


22 — 


— and uſeful 
— l . a Work ery | 
to help and guide 


pe we to them cas the-Bgrprions uſed in db 


from. their highly celebrated Pharos; for di- 
rection to the mariners, that ſailed in thoſe 
dangerous ſeas near Alexandria) whereby the) 
may with better - ſucceſs: ſteer their cou 
the vaſt ocean of learning, and make 
more full andi perfect diſcoveries of hitherto 
unknown philoſophical verities: which has 
been the chief deſign of this gentleman of 


honour, the moſt excellent and incomparable 


author, in this treatiſe now preſented to your 
view, wherein * are not (as was the 
mode and ce of AE times) 22 
"opoa the account of a great 
and myſtic 
tions, which put the under ſtanding upon the 
wreck, and yet when, with all this labour and 
toil, of the brain, they are at laſt known, 
prove inent and uſcleſs to the making 
out with RO, or ſo od as toletably, 
the ordinary phznomena, which nature every 
day preſents the world with z but ſuch as are 
built upon the firm and immoveable founda- 
tion of reaſon, ſenſe, and experience, plain 
and obvious, as well to the eye, as to the under- 
ſtanding, and no leſs accurate and certain in 
their application. And though the moſt 
noble author hath herein, for the main, e- 
ſpouſed the atomical philoſ, ophy (correfted 
and purged from the wild 2 and extra- 


5 


on the wor 
name, or involved in cloud 


wearied or 
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ies of the firſt inventors of it, as to the 
igin of the univerſe, and ſtill imbraced with 
* much kindneſs and tenderneſs by ſome 
againſt which he hath fo learned- 


f 2 ie in ple 


aby) in 1 
appearances; ye the 
pos Fe co 11 


uct of his penetrating | judgment) _ 
— I may not ſ- ſcrupts to call it a new 


hypotheſis, peculiar to the — made out b 
— familiar proofs and ex 4 
riments, and by exact and eaſily practica 
chymical proceſſes; whereby one of the — 
abſtrufe 22 1 philoſophy, the ori- 
gin of forms qualities, which ſo much 
vexed and puzzled the antients, and which, 
I would ſpeak 1 with the leave of the Cartfans, 
their ingenious maſter durſt ſcarce venture 
upon, or at leaſt was unwilling to handle at 
large, is now fully cleared and become mani- 
feſt : ſo that from this very eſſay we may well 
take hope, and joyfully expect to ſee the 
noble project of the famous Yerulem (hitherto 
reckoned among the Defiderata) receive its 
full and perfect accompliſhment 1 mean 2 
real, uſeful, and experimental phyſiology, e- 
ſtabliſned and bottomed upon eaſy, true, and 
enerally | received principles. But I ſhall nor 
reſta] * judgment either about the excel - 
lency of the atithors or his ſubject, ho hath 
ſo freely communicated to the world thoſe 
treaſures of learning, wherewith his mind is 
inriched, bur ſhall don refer you to the work 
itſelf, after I have given you theſe few adver- 
tiſements. 
Tux following diſcourſe (as is eaſily per- 
ceivable by divers. paſſages thereof) being 
written ſeveral years ſince who! - and intire, 
as 


4 The Punuretnen roche Reaper, 


as now it is,” I know not whether it will be 
worth while to intimate, that the — ca- will him 
ſually turning over of late a v 7-71 communicate — collections = 
writer, "found; in one of h ea by oy publick promiſe. 

il but at 


7 of whic — _ HER M the 
perim of the be I 
us _— a 
3 Jo he * not ſo 


--4 * thi 
to be billevss) he did not — — car th 
vhs chymiſt, or 15 other author 1 ſo IDC what every ſort y reader * chink 
i Ughged 2 8 (Which 
5 oops wc Fc frer 17 e wee e 277 . 
er among m ing of the Te 3 | 
as may be ality ge pers peculiar _ _ * 2 278 friendz 


and be eme fin? very 30 
** — met with ſo unlikely my ex „ — 9 bh _ nd that time in replies to — uf 


hah BRANE not al offer E che HEINE of . 


in the 


railing 


2 whoſe more proceſ- ture renee If he meet with any 
e e gee k — heh 2 ions againſt by of 
—— ds ſeems to — his works not uſe- _— chief —— — is enough a lover of 


leſs) could not God to foecead; unt U bt true dH Aſpoſed to thialꝭ bloſclf obliged 

have taken it upon his authority, ho more by thoſe that ſhall him his miſtakes, and 

tan he is wont to maler athar progeſſes, diva totahg adcaſnn t reſom But if no- 

of which he yet in the general ſuppoſea may thin ney ar eight y be urged, he conſiders, 

| be true upon the relation of other chymiſts, that he lives in an age, wherein he has obſerved 

, who, by blemiſhing their books by things (even in his own caſe) that truth, if recom- 
untrue and juſtly fu — * are not to be A mended by real experiments, will in time 


lied on, k 

But ie will eb 85 0 0 ar Ki he ch 5 oP = == 
t 

ke ice, th re — e 5 1 will not 


conſented 908 05 the folls 
1 N ve i tines wiſhed for an Z Jem 
'the experiments. and 
jrvitſon, 15 0 cg to ehe puhliek, 14 
a ; fd ha pro than der were ben 
. teſſed 5 15 Frig 1 Mit7%the ent by an 
An tfrat Dk Him fro e here his! fore — — — fa- 


Senne, for i riments vourers of the cor dofophy” (of 
- were, obli bim — q e eee to other which he hach-endeavoured to malie out thoſe 


ſtadies and cf parts, wherein they almoſt all agree) will be 
Asp upon Ache account, though! he. both able and willing to defend-thoſe diſco- 
afterwards bard mony of his notes upon verles by rational dif] that they have 


putations, 

tk oh. * el kao) f Sali. petre, and lhe not opportunity to increaſe by new experiment. 

pers eoneerni I the mean while, I have nd rempration to 
28; 2 ore tion in general, * the deut in the leafty but that this cut ious and 
| Production o Dyalites, her with a excellent piece wilt be entertained' and receiv- 
cblfe&ion o W octielt" Volities, and ed by all that haue an 1 fire to the great 
ſome other fubſects of kin to thoſe ye book; concerns of learning,with that guft, delight, re- 
F Ne. e int! eee 6 _— ot 1 . en >—o% Moag merits. 


1 : 1 . 7 = 
rt 1 D F308 TITTY v |; 77110 
if & %# « 64 %'>3 Ft: [ 39 _ 1 4 \ © 1 : * WM $24 # + þ 2 2 N — 


— 


216 e & 10 ao 1 gh Hie i 


Uh IVE 622. 7 
The : AvrHon' . Ferber Dil t e ce Rzapas' 2 


N 5 5 
= {13 un : 2114 J. Qs! 211 


Sit ig che part e of « mijn pe to neck forne Nees of the enge, chic ſeope, 
ehen new mines, and to Work thofe, afd ſode citcumſtances. And this T hall as 
are 8 alrea, y dt ſrovered, by ſeparating and the more fully, becauſe the reaſons I am to 
bg 2 5 the ares co reduce them into perfect render of hy way of writing, in reference to 
Ef fo 1 Weh that t becomes a natura- the Pertp: aretick 11 „ *-muſt contain 
liſt „ not only 1 viſe hypotheſes and experi- intimations, which, perhaps, will not be uſe- 
nts, but ee and 0 thoſe, lefs to-fome ſorts of readers, gen- 
are ag found out. Upon this con- tlemen,) ad, by being applied to moſt of 
eration (among other motives) 1 was in. thoſe other 07 my writings, that relate 
maks the following 2 whoſe if the ſchobÞ- filoſophy, may > them good 
pn ions wang to be e to other ſervice, and ſave both ng readers and me 
eyes, than thoſe, for which f Fhey were firſt _ foe trouble of AA K 
e it will be requiſite to give the pub- Havi 


® The following preface being addreſſed only to Pyraphilles. 


eee POnnieen nuke RAU AE 


— publifh 
ing parts and ca dintagration of initre, I found 


as Mell be ſizus, as early: ſollici- 
ations of tho ſtation — „that 


had been given it: but ohſerved too; 
the diſcourſe, conſiſting chitily of reflexi> 


philoſophy, that had already ſome what in- 
quited into it than to-acquaint thoſe with the 


fi 
than to givelan'introducti | 
on this oecaſion it. came into my mind, that 


the 
petre, (Which was divers years before it 
vas; publiſhed) A had alſo ſome thoughts of a 


ſheers Jet: dawnidivers obſervations and experi- 
ments proper for ſuch a deſign; I had alſo 
dra vn up:a:diſcourſe; which was ſo contrived; 
that: though ſome parts of it were written in 
ſuch a manners as that they may ſerve for ex- 


poſitory notes upon. ſome particular 


veniency, as wellas inclination, to make the 
proſecuting of it my -bufineſs3 and in the 
mean time might preſent that Pyrophilusy'to 
whom I vrit ſome kind of introduction to the 
principles: af te mechanical philoſophy; by 
expounding to him, as far as my thoughts 
and experiments would enable me to do, in 
few. words, what; according to the . 
rian notions. may be ht of che nature and 
origio of qualiries and forms; the knowledge 
of: which, either makes or ſuppoſes the moſt 
fundamental and: uſeful part of natural philo- 
fophy:- And to invite me to make uſe of 
theſe conſiderations and trials about qualities 
and forms, it opportunely happened, that 
though I could not find many of the notes writ- 
ten about particular qualities, (my looſe papers 
having bern, during the late confuſions, much 
ſcattered by the many removes L had then oe · 
caſion to make 3) yet when laſt winter, bei 
urged to publiſh my Hiſtory of Cold, (wha 
ſoon after came forth) I rumaged among my 
loaſe papers, I found; that the ſeveral. notes 
of mine, that he had met with under various 
heads, but yet all concerning the origin of 
forms and qualities, together with the pre- 


at diſtant times and had two or three 
years before; by the care of an induſtrious 


pied out together, {which circumſtance I men- 
tion, that the reader may not wonder to find 
the following book not written uniformly in 


one continued tenour) excepting ſome _ 
ments, which having been of my own making, 


it was: not difficult for me to perfect, either 

out of my notes and memory, or (where I 

2 ſufficiency) by repeated trials. 
or. II. 


thetn al:: 


thereunto: Up- 
tine, when I writ that eſſay about 


of qualities, and that having in looſe. 


of the eſſay ; yet thoſe parts with the reſt. 
might ſcrve for a general Preface to the hiſto- 
ry of qualities, in caſe I ſhould ever have con- 


face addreſſed to Pyraphilus; (though: written 


perſon, with whom I left them, been fairly co: 


So that if tho ungeney, wherewith divers inge- 
nious men preſſad the publication of my he 
experiments about cold, and my un willing: 


neſs to protracd iti till the froſty ſcaſon thac 


was fitteſt to examine and piove them, were 
— ad not prevailed wich me to let 
obſervations be made publick the laſt 


winter, they might have been accompanied 
with the preſent eſſay of the Origin Quali- 


ties and Forms, which may be premiſed to 
hat I have witten touching any of the par- 
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— 


3 qualities ſince it contains experiments 


conſiderations fit to be preliminary to 
Noreen 23930771 

Bur though I was by this means diverted 
ſrom putting out the following treatiſe, at the 
ſame time with the Hiſtory of Cold, yet I was 
without much difficulty prevailed with not to 
alter-my-/intentions of ſuffering it to come a+ 
broad z becauſe divers of my hiſtorical accounts 
of ſome particular qualities are th be reprinted, 
which may receive much light and confirma- 
tion by the things delivered in this preſent 
treatiſe about qualities and forms in general. 
To which inducement was added the perſua- 


ſion of ſome ingenious perſons, who are pleaſ- 


ed to confeſs their having received more in- 


formation and ſatisfaction in theſe papers, than 
etend to give them: though indeed 


I durft 
the ſubject is ſo noble and ſo important, and 
does ſo much want the being illuſtrated by 
ſome diſtinct and rimental diſcourſe, that 
not only, if I did not ſuſpe& 'niy friends of 
partiality, I ſhould hope, that it may gratify 


many readers, and inſtruct more than a few; 


but ſuch as it is, I do not altogether deſpair, 
that it will prove neither unacceptable nor uſc · 


Jeſs: And indeed the doctrines of forms and 


qualities, and generation, and corruption, and 
alteration, are wont to be treated of by ſcho- 
laſtical 

lexed;' and ſo unſatisfaftory a way, and their 


iſcour ſes upon theſe ſubjects do conſiſt ſo 


much more of logical and metaphyſical no- 


tions and niceties than of phyſical obſervations 


and reaſonings, that it is very difficult for any 
reader of but an ordinary capacity; to under - 


ſtand what they mean, and no leſs difficult 


for any intelligent and unprejudiced reader 
to acquieſce in what they teach: which is 
oftentimes ſo precarious and ſo contradictious 
to itſelf, that moſt readers; (without always 
excepting ſuch as are learned and _— 
ous) frighted by the darkneſs and difficul- 
ties; wherewith theſe ſubjects have been ſur- 


rounded, do not ſo much as look after or 


read over theſe general and controverted 
matters, about which the | ſchools make 
ſo much noiſe ;\- but deſpairing to find a- 
ny ſatisfaction in the ſtudy of them, de- 
take themſelves immediately to that part of 


phyſicks; that treats of particular bodies. $9 
that to theſe it will not be unacceptable to 


have any intelligible notions offered them 


of thoſe things, which, as they are wont to be 


ſed,” are not wont to be underſtood: 


though yet the ſubjects themſelves, if I miſ- 


take not, may be juſtly reckoned not only a- 
mongſt the nobleſt and moſt important, but (in 
12 caſe 


philoſophers in ſo obſcure, ſo per- 
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: or Ie 1. ä — m eng- 2 — — 
1 f were ups: 1 can 
fone regards belong to this — fg — — And there 
fit not but that ſuch readers, as — ; opinions and arguments of good re- 
to meet wih tchools, which do fv intitely-rely 
my chief and pro - (upon ch achote af Aritotie; ur ſote of his 
per buſineſs be the giving nee., more celebrated follo wers, that where that au- 
"Sh — of forens and  thoriey-is natacknowlediged; ro fall ypon a ſo- 
83 the connection — lemn confutation of What has been i= 
Laue betwi theſe and divers of the- other oully ad vad, were not on L 
— that belong to the general hut indi ſortet, oven in a diſcourſe not confined 
ET mg worm —— — . —— 
important points, ours. art very 
in ſome fort exhibit a ſcheme of, or and:controverizes, i which, though — 


in phi Sell chunleth cg enough! to k 
as — — — do yet ſo much ſuppoſe 
rioſuy do what: — — of ſeveral of their zrners, which the new 1 
| and upon 
| ing, chat eppes 
been mentioning, among. — rug. oo or are ex 
ingenious readers) — ty of «tho wheveof we ncither du nor ueed make 
unſatisſactory 2 with di wall not that da have inſerted fuck debates: into 


de diſpleaſed to find in dur notes fuck amine, would have bern, nat 


forms, or have their ualities in 
— gs 
=P 6ꝙ!)... Ä 
to their qualities? And whether 
De not 


paretic ſenſe, firſt ities," or that there are 


f any fuch ge forum ia rerum 
it made me the more unwilling 


: —_ ; 2x are converſant in that ſore of todiuff thoſe papers with any needleſt ſchool- 
authors, will, I prefume, cafily find, that 1 controverfirs, becauſe I found upon peraſal of 

'  havenot left them unconſalted, bur have had ſeveral ſoholaſtie writers, (eſpecially the re- 
mme curioſity 20 reſore-20 ſeveral bath of the center, Who may probably be:ſuppoſed ta be 
moe and of the lem recent ſcholaſtieal writers the mit — do mot always 

2 about phyſics, knd to ſome of che beſt meta · —_— —— — {lame ters, but 
deen. ——— Dab e 


forgcrtimesthe Tame writer uſes them 
oe tine: tuck I am: obliged 
R that ſuch * have 
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| - . eonſulked ſome of choſe authyes, mA bot ac- to them 3 ot thut cho eſſence of bodies conſiſts 
— 13 of miſtaking or inſuring ſome of the in extenſion, or that a vacuum is impoſſible; 


a mais ſuluila as the Cartaſiatu imploy to 


_ wich an theſc. papers; when I have im- 
played 8 of cher 


ee whith.L preferable-/ And; this 


oon adde contrary; ſometimes im 
ee eee the ſame 
_ thingy L. didi it ſely, though — mh 1 to 

WE pr x Trp ar . both Lade thers 

antage of 3s ot 
having obſerved, thas the ſame — nal 
notiom being, 1ſoveral | Ways ome 
Fender, even among the ingeniouſer fort of 
them, will cake. Rr of 
Ahle expreſſions, and ſome in another. 

Bor perhaps it will, be wondered at, even 
by ſome af the new philoſopher, that diſſent- 
ing ſo moch as 1 do from, Arilarle and the 
ſchoolman, I ſhould overlook or decline ſome 


1 AF 14 at Mob ſome very ingenious. men 
"In of..very great force againſt. the 
dene . But 9 theſe argu- 


ments bein Logicians call ad bo- 
mine, It A might well enough ſparc 
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erxplicate moſh of the phazzomena of nature. 
For theſe and divers other notions, I mo 


rather for the Corpuſcularia 
than, any party of tham) t ic 
improper needleſly to take d, diſcourſing, ei- 
ther againſt Aab to whom theſe things ap- 
anc we pro Fx as * Feripatetic tenets 
to me or for to ſatisfy an Co” 
perſon,” whom it were not fair to.impo 
with nations, chat 1 0 not myſelf. think 


Au 5 he hs acabune 1 forbore ſuch 


write 


arguments a thoſe, that ſuppoſe in nature and 


bodies ĩnanimate, Gefigns and paſſions proper 
to living, and ps peculiar to intelligent 
beings; and (ſuch = ſome was gry that are 
drawn- from the theology the ſchools 
(which I-wiſh leſs interwoven with Ariſtotle's 
Philoſophy.) For though there be ſome things. 
which "ſeem to be of this ſort, (as arguments 
drawn from final cauſes in divers particulars, 


that concern animals,) which in a ſound ſenſe 


I not only admit, but maintain; yet fince, as 
they are wont to be „they are liable 
enough to be queſti I thought jt expedi- 
ent for my preſent deſign to pretermit them, 

ay. things, that I do not abſolutely need; 


facilitate my taſk. And this I did the rather, 
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try to ſurmount the obſcurity of her Works, 


inſtead of that of Ariſtotle's. | 

Tune might be a few other particulars 
fir to be taken notice of in this preface, bur 
finding, that 1 had already mentioned them in 
that, which T had addreſſed to Pyrophilus, my 
haſte makes me willing rather to refer the rea- 
= thither "for them, than alter that, ot 

lengthen this, (Which I mhould think much 
too long already, if it were not poſſible, that 
it may hereafter prove preliminary to more 
papers than theſe it is now Real d to.) So 


1 there remains but one. ad vrrtiſement ne- 


1 to be giyen here, namely, that where- 
as in che following notes I ſeyeral times ſpeak 
of the author of the eſſay of ſalt-petre, as of 
a chird perſon, the occaſion” of that was, that 
when theſe notes, and ſome about particular 
Juatities, were written, I had a defign to make 
6 diſtinct forts of annotations upon that eſ- 
In the'former whereof (which now comes 
95 I Aſſumed the perſon of a Corpuſcula- 
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the treatiſe itſelf, and of 
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e I might with the more free- 


conveniency add, explain, alter, 
and even retract, as I ſhould ſee cauſe, I 
thouglit it bot amiſs to write them, as if they 
were made on the work of another. By which 
intimation the reader may be aſſiſted to gueſ. 
how much I intended in the following diſ- 
courſe, (in which, as in the prefaces belong ing 
to it, I play the Corpuſcularian) to reſerve 
myſelf the eblom © queſtioning and cor- 
recting, upon the deſigned review, any thing 
delivered in theſe notes q and how much more it 
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cylarian.. pailoſaphers, (whoſe doctrine in 
e though nor, in all, 1 are 
the moſt inclinable to,) not -acknowledging 
an author of the univerſe, were thereby re- 
duced to make motion congenite to matter 
and conſequently coeval with it. But ſince lo- 
cal motion, or an endeavour at it, is not in- 
cluded in the nature of matter, which is as 
much matter when it reſts; as when it moves; 
and ſince we ſee, that the ſame portion of mat · 
ter may from motion he reduced to reſt, and 
after ĩt hath; continued at reſt, as long as o- 
ther bodies, do not put it out of that ſtate, 
may by external agents be ſet a moving again : 
» Who am not wont to think a man the worſe 

| pelo for not being an atheiſt, ſhall not 
ſcruple to ſay with an eminent philoſopher of 
old, whom I find to have propoſed among 
the Greeks that-opinion-(for the main) that 
the excellent Des Cartes has revived amongſt 
us, that thę origin of motion in matter is from 
God ; and” not only ſay but that thinking it 
very unfit to be bel ieved, that matter Dory 
put into motion, and then left to it ſelf, 
ſhould caſually conſtitute this beautiſul and or- 
derly world: I think alſo further, that the 
wiſe author of things did, by eſtabliſhing the 
laws of motion among bodies, and by guid- 
ing the..firſt motions of the ſmall parts of 
matter, bring them to convene after the man- 
ner requiſite to compoſe the world, and eſpe- 
cially did contrive thoſe curious and elaborate 
engines, the bodies of living creatures, en- 
dowing moſt of them with a power of pro- 
pagating their ſpecies. But though theſe things 
are my perſuaſions, yer becauſe they are not 
neceſſary to be ſuppoſed here, where I do not 
etend to deliver any compleat diſcourſe of 
the principles of natural philoſophy, but only 


to touch upon ſuch notions, as are requiſite 


to explicate the origin of qualities and forms, 
I ſhall paſs on to what remains, as ſoon as I 
have taken notice, that local motion ſeems to 
be indeed the principal amongſt ſecond 
nd agent of all that hap- 

in nature: for though bulk, figure, reſt, 


—_—C  @Ol 


main inefficacious. And ſo in a key, though 
it were too big or too little, or if its ſhape 
were incongruous to that of the cavity of 

lock, it would be unfit to be uſed as a key, 
though it were put inte motion; yet let its 
bigneſs and figure be never fo fit, unleſs actual 
motion intervene, it will never lock or un- 
lock any thing, as without the like actual 


motion, neither a knife nor razor will actual- 


ly cut, how much foever their 


ſhape 
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. 
ther qualities may fit them to do ſo. And 
brimſtone, what diſpoſition of parts ſoever it 
have to be turned into flame, Would never be 
kindled, unleſs ſome actual fire, or other par- 
cel of yehemently and Varionſly agitated mat- 
ter, ſhould put 4 ſulphureous corpuſcles into 
8 o 

„ III. Tyzsz two grand and moſt catho- 
lic principles of bodies, matter and motion, 
being thus eſtabliſhed; it will follow, both 
that matter muſt be actually divided into 
parts, that being the genuine effect of vari- 
ouſly determined motion, and that each 1 the 
primitive fragments, or other diſtinct and in- 
tire maſſes of matter, muſt have two attributes, 
its own magnitude, or rather ſize, and its 
own figure or ſhape. And ſince experience 
ſhews us (eſpecially that, which is afforded us 
by chymical operations, in many of which 
matter is divided into parts, too ſmall to be 
ſingly ſenſible,) that this diviſion of matter 
4 eds made into inſenſible corpuſcles 
or particles, we may conclude, that the mi- 
ments, as well as the biggeſt maſſes 
of the univerſal matter, are likewiſe endow- 
ed each with its peculiar bulk and ſhape, 
For being a finite body, its dimenſions muſt 
be terminated and meaſurable : and though it 
may change its figure, yet for the lame rea- 
ſon it muſt neceſſarily have ſome, figure or 
other. So that now we have found out, and 
muſt admit three eſſential properties of each 
intire or undivided, though inſenſible part 
of matter; namely, magnitude, (by which I 
mean not quantity in general, but a deter- 
mined quantity, which we in engliſh often- 
times call the ſize of a body) ſhape, and ei- 


ther motion or reſt, (for betwixt them two 


there is no mean: ) the two firſt of which may 
be called inſeparable accidents of each diſtin& 


part of matter; inſeparable, - becauſe being 


extended, and yet finite, it is phyſically im- 
ible, that it ſhould be devoid of ſome 
ulk or other, and ſome determinate ſhape 
other; and yet accidents, becauſe that whe- 
ther or no the ſhape can by phyſical agents be 
altered, or the body ſubdivided, yet mentally 
both the one and the other may be done, the 
whole eſſence of matter remaining undeſtroyed, 
Wurruzx theſe accidents may not con- 
veniently enough be called the moods or pri- 
mary affections of bodies, to diſtinguiſh them 
from thoſe leſs ſimple qualities, (as colours, 
taſtes, and odours, ) that belong to bodies up- 
on their account; or whether, with the Epi- 
cureans, they may not be called the conjuncts 
of the ſmalleſt parts of matter, I ſhall not 


. now ſtay to conſider; but one thing the mo- 


dern ſchools are wont to teach concerning ac- 
cidents, is too repugnant to our preſent doc- 
trine, to be in this place quite omitted; name- 
ly, that there are in natural bodies ſtote of 


real qualities, and other real accidents, which 


not only are no moods of matter; but ate real 
entities diſtinct from it, and, according to 
the doctrine of many modern ſchoolmen, may 
exiſt ſeparate from all matter whatſoever. To 
clear this point a little, we muſt take notice, 
that accident is among logicians and philoſo- 


* 


eſt gens of things, ſubſtance making one 
of them, all the nine other are of accidents. 


And as ubſtance is 1 defined to be a 
thing, that ſubſiſts of itſelf, and is the ſubject of 
accidents, (or more plainly, a real entity or 
thing, that needs not any (created) being, that ĩt 
may exiſt :) ſo an accident is ſaid commonly to 
be id cujus eff oft ineſſeʒ and therefore Arifforie, 
who uſually calls ſubſtances fimply tra, en- 
tities, moſt commonly calls accidents i@- 
dra, entities entities 4 theſe needing 
the exiſtence of ſome” ſubſtance or | other, 
in which they may be, as. in their ſubject of 
| inhefion. And becauſe logicians make it the 
diſcriminating note of ſubſtance and accident, 
that the former is a thing, that cannot be in 
another, as in its ſubject of inheſion, it is re- 
quiſite to know, that, according to them, 
that is faid to be in a ſuhfect, which hath 
theſe three conditions; That however it (1) 
be in another ho (2) is not in it as a 80 
and (3) cannot exiſt ſeparately from the thing 
or ſudject herein it is + as a white wall is the 
ſubje& of inheſſon of the whiteneſs we ſee in 
it, which ſelf-ſame whiteneſs, though it be not 
in the wall as a part of it, yet cannot the 
ſelf. ſame whiteneſs, according to our logi- 
cians, exiſt any where out of the wall, th 
many other bodies may have the like de- 


of whiteneſs. This premiſed, it will 


Toe be hard to diſcover the falſity of the lately 
mentioned ſcholaftick opinion touching real 
yualicies, and accidents, their doctrine about 
which does, I confeſs, appear to me to be 
either unintelligible, or manifeſtly contradic- 
tious, For ſpeaking in a''phyfical ſenſe, if 
they will not allow theſe aceĩdents to be modes 
vf tnatter, but entities really diſtinct from it, 


and in ſome caſes 4 12 from all matter, 
they rake then indeed zei lens in cum 
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but repreſent them under fuch a notion; as be- 
only to ſubſtances 5 the nature of a ſub- 
ſtance conſiſting in this, that it can ſubſiſt of 


 irſeſf,, without Being in any thing elſe,” as in a 


of jabeſten 80 that to tell us, chat a 


eh or other accident; may ſubfiſt with= 


oat a ſubject, is indeed, whatever they pleaſe 
to call it, to allow it the true nature of ſub. 
ſtance z3 nor will their groundleſs diſtinctions 
do any more than keep them from ſeeming to 
comradi& themſelves in words, whilſt un 
feſſed perſons ſee, that they do it in effect. 
Nor could” I ever find it intelligibly made 
out, what theſe real qualities may that 
they deny to be either matter or modes of 
matter, or immaterial ſubſtances. When a 
bowl runs along of lies ſtill, that motion or 
reſt, or globous figure of the bowl, is not no- 


thing, and yet is not any part of the bowl; 


whoſe whole ſubſtance would remain, though 
it wanted 'which you pleaſe of theſe accidents : 
and to make them real and phyſical entities, 
(for we have not here to do either with logical 
or metaphyſical ones) is, as if, becauſe we may 
conſider the ſame man fitting, ſtanding, run- 
ning, thirſty, hungry, weary, Hr. we ſhould 
malte each of theſe a diſtinct entity, as we do give 
ſore of them (as hunger, wearineſs, Cc.) 
diſtinct names. Whereas the ſubject of all 
theſe qualities is but che fame mar, as he is 
conſidered with circumſtances, that make him 
appear different in one caſe from what he ap- 
pears in the other: and it may be very uſeful 
to our preſent ſcope to obſerve, that not only 
diverſity ef names, but even diverſity of de- 
finitions, doth not always infer a diverſity of 
phyſical entities in the ſubject, whereunto 
they are attributed, For ichappens in many 
of the phyfical attributes of a body, as in 


. thoſe other caſes, wherein a man that is a fa. 


ther, a huſband, a maſter, a prince, c. 
may have a "peculiar definition 9 as the 
nature of the thing will bear) belong unto 
him in each of theſe capacities ; and yet the 
man in himſelf confidered is but the ſame 
man, who, in reſpect of differing capacities, 
or relations to other things, is called by dif- 
fering names, and deſcribed by various defi- 
nitions, which yet (as I was ſaying) conclude 
not ſo many real and diſtin& entities in the 
perſon ſo variouſly denominated. 
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e UT. becauſe I take this notion to be 

3 of no ſmall importance towards the 

| ' avoiding of the grand miſtake, that 
hath hitherto. obtained about the nature 
qualities, it will be worth while to illuſtrace i 

a lictle farther. | We may 
when Tubal-Cais, or whoever. elſe 
ſmith, that invented locks and 

made his firſt lock, (for we may 
ſuppoſe him to have made that 


key, though the compariſon may be made 
uſe of without that ſuppolition,) that was on- 
* piece of iron, contrived into ſuch a 

; and when [afterwards he made a key 
to lock, that alſo in itſelf conſidered was 


| nothing but a piece of iron of ſuch a de- 


teethioate Gigure : but in regard, that theſe 
two pietes of iron might now be applied to 
one another after a tertain manner, and that 
there was a congruity betwixt the wards of 
14 
hg 


= 


[thoſe of the Rey, the lock and 
tach of them now obtain a new 
un became a main part of the 

ription of à lock, that it was 


of irony juſt ſo ſhaped as. it was before. And 
when our ſmith made orher keys of differing 
bigneſſes, or with differing wards, though the 
firſt lock was not to be opened by any of 
thoſe keys, yet that indiſpoſition, however 
it might be conſidered as a peculiar power of 
reſiſting this or that key, and might ſerve to 
diſcriminate it ſufficiently from the locks 
thoſe keys belonged to, was' nothing new in 
the lock, or diſtinct from the figure it had 
| before thoſe Keys were made. To carry this 

compariſon a little further, Jet me add, 'that 
though one, that would have defined the firſt 
lock and the firſt key, would have given them 
_  diftint definitions with reference to each 
other; and yet (as I was ſaying) theſe defini- 
tions being given but upon the ſcore of cer- 
tain reſpects, which the defined bodies had 
one to another, would not infer, that theſe 
two iron inſtruments did phyſically differ o- 
therwiſe than in the figure, ſize, or contrive- 
ment of the iron, whereof each of them con- 
ſiſted. And proportionably hereunto, I do 
not ſee, why we may not conceive, that as to 
thoſe- qualities (for inſtance) which we call 
ſenſible, though, by virtue of a certain con- 
gruity or incongruity in point of figure or 
texture, (or other mechanical attributes) to 
our ſenſories, the portions: of matter they 
modify are enabled to produce various effects, 
whoſe account we make bodies to be en- 
dowed with qualities; yet they are not in the 
bodies, that are endowed with them, any real 


or diſtin& entities, or differing from the matter 


itſelf, furniſhed with fuch a determinate big- 
neſs, ſhape, or other mechanical modificati- 
ons. Thus, though the modern goldſmiths 
and refiners reckon amongſt the moſt diſtin- 
guiſhing qualities of gold, by which men may 
be certain of its being true and not ſophiſti- 
cated, that it is eaſily diffoluble in aqua regis, 
and that aqua fortis will not work upon it; 
yet theſe attributes ate not in the gold an 
thing diſtin& from its peculiar texture, nor 1s 
the gold we have now of any other nature 
than it was in Pl:ny's time, when aqua fortis 
and aqua regis had not been found out (at 
leaſt in theſe patts of the world,) and were 
utterly unknown to the Roman goldfmiths. 
And-this example I have the rather pitched 
upon, becaufe it affords me an opportunity 
to repreſent, that, unleſs we admit the doc- 
trine T have been propoling, we muſt admit, 
that a body may have an almq infinite num- 
. ber of new teal entities acctuing to it, with- 
out the intervention of any phyſical change 
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fore aqua regis and aqua 


in the body itſelf. As for 1 gold 
was che ſame natural body immediately be- 
5 fortis were firſt 
made, as it was immediately after z and yet 


no it is reckoned amongſt its principal pro- 


perties, that it is diſſoluble by the former of 
thoſe two menſtruums, and that it is not like 
other metals diſſoluble or corrodible by the 
latter. And if one ſhould invent another 
menſtruum, (as poſſibly I may think myſelf 


maſter of ſuch a one) that will but in part 


diſſoſve pure gold, and change ſome part of 
it into another metalline body, there will then 
ariſe another new property, whereby to di- 
ſtinguiſh that from is mettalsz and yet 
the nature of gold is not a whit other now, 
than it was before this laſt menſtruum was 
firſt made. There are ſome bodies not ca- 


thartick, nor ſudorifick, with ſome of which 


gold being joined, acquires a purgative vir- 
tue, and with others a power to procure ſweat 3 
and, in a word, nature herſelf doth ſometimes 


' otherwiſe, and ſometimes by chance produce ſo 


many things, that have new relations unto o- 
thers : and art, eſpecially aſſiſted by chymiſtry, 


may, by variouſly diſſipating natural bodies, or 


compounding either them or their conſtituent 
parts with one another, make ſuch an innume- 
rable company of new productions, that will 
each of them have new operations either im- 
mediately upon our ſenſories, or upon other bo- 
dies, whoſe changes we ate able to perceive, that 
no man can know, but that the moſt familiar bo- 
dies may have multitudes of qualities, that he 
dreams not of, and a conſidering man will 
hardly imagine, that ſo numerous a croud of 
real phyſical entities can accruetoa body, whilſt 
in the judgment of all our ſenſes it remains 
unchanged, and the ſame, that it was before. 
To clear this a little further, we may add, 
that beaten glaſs is — reckoned a- 
mong poiſons ; and (to ſkip what is mention- 
ed out of Sanctorius, of the dyſentery procur- 
ed by the fragments of it,) I remember 
* Cardan hath a ſtory, that in a cloiſter, where 


he had a patient then like to die of torments 
in the ſtomach, two other nuns had been al- 
ready killed by a diſtracted woman, that 


having caſually got free, had mixed beaten 
glaſs with peas, that were eaten by theſe 
three, and divers others of the ſiſters (who 
yet eſcaped unharmed.) Now though the 

wers of poiſons be-not only looked upon as 
real qualities, but are reckoned among the 
abſtruſeſt ones; yet this deleterious faculty, 
which is ſuppoſed to be a peculiar and ſuper- 
added entity in the beaten glaſs, is really no- 
thing diſtin& from the glaſs itfelf, (which 


though a concrete made up of thoſe innocent 


ingredients, ſalt and aſhes, is yet a hard and 
mf body,) as it is furniſhed with that deter- 
minate bigneſs, and figure of parts, which 
have been acquired by comminution. For 
theſe glaſſy fragments being many, and rigid, 
and ſomewhat ſmall, (without yet beihg ſo ſmall 
as duſt,) and endowed with ſharp points and 
cutting edges, are enabled by theſe mechani- 
cal affections to pierce or wound the tender 

membranes 
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that a 
corners hath been obſerved to have for above 
eighteen months lain inoffenſive even in a 


r 
ing 


=. ” 


_ 


An Ex 


_ 


curSton"abontthe relairo?” 


membranes of the ſtomach. ind. gute, and it may act, and by which it may be afted on 


* 


— 


cut the ſlender veſſels, that they may meet in many ways, (or upon many accounts, ) each 


with there; w 


ntimes bloody fluxes occalioned 


the perforation of the capillary arteries, and 
the ey irritation. of expulſive faculty, 


and ſometimes alſo not only horrid. convul- 


ſions by conſent of the brain and cerebellum, 


with ſome of the nervous or membranous 
parts, that happen to be hurt, but alſo drop- 


lies, occaſioned. by the great loſs: of blood 


we were Juſt now {peaking of. And it agrees 
very well with this conjecture, that beaten 


9 $ hath divers times been obſerved to have 
one no miſchief to animals, that have ſwal- 


| lowed it: for there is no reaſon it ſhould, in 


caſe, the corpuſcles of the der either 


chance to be ſo ſmall, as not to be fit to wound 


the guts, which are uſually lined with a flimy 
ſabllance, 


y naturally: enſue great of which men are wont to fancy as a diſtinct 
gripings and dns of the injured, parts, power or quality in the body, by which thoſe 

. and © by Actions Nr e 
Sed. For if we thus things, we ſhall 
not much wonder, that a portion of matter, 
that is indeed endowed hut with a very few 
mechanical affections, as ſuch a detetminate 


texture and motion, but is placed among a 
multitude of other bodies, 25 differ in thoſe 


attributes from it and one another, ſhould be 


able of having a great number and variety 


ca 

of. relations to thole other bodies, and conſe- 
quently ſhould be thought to have many di- 
ſtinct inherent qualities, by ſuch as look upon 
thoſe ſeveral relations or reſpects it may have 


to-bodies without it, as real and diſt inct enti- 
ties implanted. in the body itſelf. When a cu⸗ 


.rious watch is going, though the ſpring be 


wherein wy minute powders ma that, which puts all che parts into motion, yet 


be as it were ſhea 
hindered from hurtin 28 (inſomuch 
fragment of glaſs with three very ſharp 


nervous and very ſenſible part of the body,) 


out of which they may, with the groſſer ex- 


crements of the lower belly, be harmleſly 
excluded, eſpecially in ſome individuals, 
whoſe guts and ſtomach too may be of a much 
ſtronger texture, and better lined or ſtyffed 


with groſs and ſlimy matter than thoſe of o- 
thers. And accordingly we ſee, that the 


fragments of ſaphires, | cryſtals, and even 
rubies, which are much harder than glaſs, are 
innocently, though perhaps not very effectu- 


ally, uſed by phyſicians, (and I have ſeveral 


times taken that without inconvenience) - in 
cordial compoſitions, becauſe: of their beit 
by grinding reduced to a powder, too ſubtile 
to 1 e upon N 2 or 

ts 3 an y it was upon ſome ſuch ac- 
pes tos that that happened, which is related by 
Cardan. in the ſame place; namely, that 
though the three nuns we have been ſpeaking 
of were poiſoned by the glaſs, yet many o- 
thers, who eat eee e 


ſame mingled peas, received no miſchief 
thereby. (But of this ſubject more F elſe- 


where.) * 5 © et Os 
Any this puts me in mind to add, that 
the multiplicity of qualities, that are ſome- 
times to be met with in the ſame natural bo- 
dies, needs not make men reject the opinion 
g, by perſuading them, 
that ſo many g attributes, as may 
ſometimes found in one-and the ſame | 
body, cannot proceed from the bare texture 
and other m ical affections of its matter. 
For we muſt - conſider each body, not barely 
as it is in itſelf, an intire and diſtinct portion 
of matter, but as it is a part of the univerſe, 
and conſequently placed among a great num- 
ber and variety of other bodies, upon which 


and by that means 


we do not y (as an Indian or Chineſe 


would perchance do) in this ſpring one facul- 
* move the index uniformly round the 
jal- plate, another to ſtrike the hour, and 
perhaps a third to give an alarm, or ſhew the 
age of cha moon, or the tides ; all the action 
of the ſpring, (which is but a flexible. piece 
of ſteel, forcibly coiled together,) being but 
an endeavour to dilate or unbind itſelf, and 
the reſt being performed by the various re- 
per 72 hath br the rene, Docs (that com- 
e the watch) among which it is placed, and 
Which they have one to another. We all 


know, that the ſun hath a power to harden 


clay, and ſoften wax, and melt butter, and 
thaw ice, and turn water into vapours, and 
make air expand itſelf in weather-glaſſes, 
and contribute to blanch linen, and make 
the white ſkin of the face ſwarthy, and mow- 
ed graſs yellow, and ripen fruit, hatch the 
eggs of ſilk - worms, caterpillars, and the like 
inſects, and perform I know not how many 
other things, divers of which ſeem contrary 
effects ; and yet theſe are not diſtinct powers 
or faculties in the ſun, but only the produc- 
tions of its heat, (which itſelf is but the briſk, 
and confuſed local motion of the minute parts 
of a body) diverſified by the . differing tex- 
tures of. the body, that it chances to work up- 
on, and the condition of the other bodies, that 
are concerned in the operation. And there- 
fore whether the ſun in ſome caſes have any 
influence at all diſtinct from its light and 
heat, we ſee, that all thoſe phænomena, we 
have OL fit to name, are producible by 
the heat of the common culinary fire duly ap- 

lied and We. erage And fo, to give an in- 
tap of another kind, when ſome years ſince, 
to. try ſome experiments about the propaga- 
tion of motion with bodies leſs capable of be- 
ing battered by one another, than thoſe, that 
have been formerly imployed, I cauſed ſome 
ſolid balls of iron ſkilfully hardened and ex- 
quiſitely ſhaped and: glazed, to be purpoſely 


„This memorable accident happened to a ſenator of Berne, who 33 che experienced Fabricius Hildanus, | 
that gives a long account of it to the learned Horſin, among whoſe obſervations it is extant, (Lib. 2. Obferv. 35.) 
who aſcribes the indolence of the part, whilſt uncompreſſed, to ſome ſlimy juice; (familiar enough to thoſe tendinous 


,) wherei laſſy f t was as it were bedded. | 
_ a ; 2 where the deleterious faculty attributed to diamands is confidered, 


thoſe notes 


+ # 
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Nature of PHYSICAL. QUALITIES. 


made each of. theſe poliſhed balls was a ſphe- 
rical looking-glaſs, which, placed in the midſt 
of a, roomy. would exhibit the images of the 
2 about it, in a very regular and 
 plealing perſpective. It would contract the 
image, and reflect the beams of the ſun after 
223 * from ht and from convex 
ing-glaſſes. It would in a neat perſpec- 
tive leſſen the image, of him, that v8. Hur 
on it, and bent it, and it would ſhew, that 
image, as if, it were behind the ſurface, and 
within the ſolid ſubſtance of the ſphere ; and 
in ſome it had all thoſe diſtin&, and ſome of 
them wonderful properties, which either an- 
cient or modery writers of catoptricks have 


demonſtrated to belong to ſpherical ſpecula, 
as ſuch: and yet the globe, furniſhed ' with 


all theſe properties and affections, was but the 
iron ſell . by the artificer to a ſphe- 
rieal figure; (for the glaſs, that made it ſpe- 
cular, was not diſtinet from the ſuperficial 
parts of the iron, teduced all of them to a 
phyſically equal diſtance from the center,) 
And of ſpecula, ſpherical enough as to 
ſenſe, you may make ſtore in a trice, by 


breaking a large drop of quick · ſilver into ſe- 


veral little ones, each of which will ſerve for 
ohjects placed pretty near it, and the ſmaller 
of which, (being the leaſt depreſſed in the 
middle by their own weight, and conſequent- 
ly more perfectly globous,) may with a good 
microſcope placed in a window, afford you no 
unpleaſant proſpect of the neighbouring ob- 
Jets and yet to reduce a parcel of ſtagnant 
quick-filver, which will much emulate a flat 
looking: glaſs, into many of theſe little ſphe- 
rical ſpecula, whoſe properties are ſo differing 
from thoſe of plain ones, there intervenes 
nothing but a flight local motion, which, in 
the twinkling of an eye, changeth the figure 
of the ſelf-ſame matter. 


1 Havsz ſaid thus much, Pyrophilus, . to 


remove the miſtake, that every thing men 
are want to call a quality, muſt needs be a real 
and phyſical entity, becauſe of the importance 
of the ſubject 5 and yet I have omitted ſome 
things, that might have. been pertinently ad- 
ded, partly becauſe I may hereafter have op- 
portunity to take them in, and partly be- 
cauſe I would not any farther. lengthen this 
excurſion, which yet I muſt not conclude, 
till I have added this ſhort advertiſement. 
Tur I have choſen to declare what I 
mean by qualities, rather by examples, than 
definitions, partly becauſe being immediately 
or W TR the objects of ſenſe, men gene- 
rally underſtand pretty well what one another 
mean, when they are ſpoken of: as to ſay, 
that the * of ſuch a thing is ſaline or ſour, 
Vor. II. 41 


or that ſuch a ſound is melodious, ſhrill, or 
eus, (eſpecially, if, when we ſpeak of ſenſi- 

e qualities, we add fome enumeration of 
particular ſuhjects, herein they do the moſt 
eminently refide,) will make 4 man as ſoon 


_ underſtood, as if he ſhould/go about to give 


logical definitions of thoſe qualities: and 
party becauſe the notions of things are not 

et ſo well ſtated and agreed on, but that it 
is many times difficult to aſſign their true ge- 
nuss. And Ariſtotle himſelf doth not only de- 
fine accidents without ſetting down their ge- 
nus, but when he comes to define qualities, he 
tells us, that quality is that, by which a thing 
is faid to be gualis 4 where I would have you 
take notice, both, that in his definition he 
omits the genus, and that it is no ſuch eaſy 
thing to give a very good definition of qua- 
lities, ſince he, that is reputed the great maſter 
of logick, where he pretends to give us one, 
doth but upon the matter define the thing by 
the ſame thing: for it is ſuppoſed to be as 


little known what qualis is, as what qualitas 
is z and methinks he does juſt as if I ſhould 


define whiteneſs to be that, for which a thing 


is called white, or virtue that, for which a man 


is {aid to be virtuous *. Beſides that, I much 
doubt, whether his definition be not untrue as 
well as obſcure: for to the queſtion, Qualis 
res ; anſwer may be returned out of ſome, 
if not all, of the other predicarnents of ac- 
cidents : which ſome of the modern logicians 
being aware of, they have endeavoured to 
ſalve the matter with certain cautions and li- 
mitations, which, however they may argue the 
deviſers to be ingenious, do, for aught I can 
diſcern, leave us {till to ſeek for a right and 
intelligible definition of quality in general; 
though to give ſuch;a one be probably a much 
eaſier taſk, than to define many qualities, that 
may be named in particular, as ſaltneſs, ſour- 
— green, blue, and many others, which 
when we hear named, every man knows what 
is meant by them, though no man (that I 
know of ) bath been able to give accurate de- 
nitions of them. 

IV. AnD if we ſhould conceive, that all 
the reſt of the univerſe were annihilated, ex- 
cept any of theſe intire and undivided corpuſ- 
cles, (treated of in the 3d particular forego- 


Me it is hard to ſay what could be attribu- 


to it, beſides matter, motion, (or reſt,) 
bulk, and ſhape. Whence by the way you 
may take notice, that bulk, though uſually 
taken in a comparative ſenſe, is in our ſenſe 
an abſolute thing, ſince a body would have 
it, though there were no other in the world. 
But now there being actually in the uniyerſe, 


them- 


great multitudes of 9 mingled among 


Since the writing of this, the author found, that ſome of the eminenteſt of the modern ſchoolmen themſelves 
have been as well as he udſatisfied with the Ariſtotellan definition of quality: concerning which (not to mention Re- 
wit, a learned Proteſtant annotator upon Suaret) og ſays (4p. 5- ; eck, 2. fubſ. 1.) Per hanc nihil explicatur ; 


nam de hoc quaerimus, quid fit efſe quale, dices habere g 


itatem ; bonus cir 


e qualem eft habere qualitatem. And even the famous Jeſuit Suarez, though he endeavours to excuſe 


culus : qualitas et id, quo quis 6 qualis, & 
yet confeſ- 


that it leaves the notion a Tag as obſcure to us as before © (Yue defenitio, faith he, /icet ea ratione e/- 


ſentialis vidtatur, detur per habi 


ad nos ſpectat, eque obſcura nobis manet 


Fo; wg. which makes me 


nem ad effetum formalem omni; forma efſentialiter reſpicit, tamen quod 
'a — ——5 5 — diſputat. _—— 42+ But Hurtadus bs j 

metaphyſical diſputations) f more boldly, telling us roundly, that it is von tam definitio, quam inanis guæ da 
22 mo more wonder, * a * 5-4 Ba (whom I forbear to name) ſhould content him- 


fto give us ſuch an infignificant or at leaſt ſuperficial definition of quality. 
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or a metal, then from theit Other accidents 
| for modes,) and from theſe twolaft mention 


certain ſenſible and rational beings, that we 
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re afiſe in any 


order, Z and 
poſture and order 


-ady diſtinct budy, as. a fton 


A there doth gere a certain diſpoſition or 


| contrivance. of patts in the whole, which we 


may call the texture of it, 
PY "And if we thould conceive all the reft 


of the univerſe to be annihilated, fave. one 


ſuch body, ſuppoſe & metal or a ſtone, it were 


hard to ſhew, that there is phyſically any 
| thing more in it than matter, and the accidetits | 
| : WE have already named. But no we are to 


conſider, that thete are dt fa in the wotld, 


call men; and the body of. man Having ſeve- 


= 


ral external - as. the eye, the car, Te. 


each of a diſtinct and peculiar texture, where- 


by it is capable to receive impteſlipns from che 


bodies about it, and upon that "account. it 13 
called an of nl we miſt conſider, I 


lay, that theſe ſenſories may be, wrought upon 
by che * ſhape, mbtion, and texture of 
bodies t them 


after ſeveral ways, ſome 


of thoſe external bodies being fitted to affect 
the eye, others the car, others the noſtrils, 

ke. And to theſe operations of the objects 
on the fenſories the mind of man, which u 


of its union with the 


Y 
„ E them, giveth diſtinct names, calling | 
the one 


under the notion of a true entity or ſubſtance, 
as itſelf is 3 we have been from our infancy 


ſuch and ſuch things; as gravity hath a power 


to ſtop the motion of a bullet ſhot upwards, 
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"there/is in the Body, 6 wh 


d it affect: As when a pin, 


ivations, as blindneſs, death, @c.) 


to imagine, that theſe ſenfible qualities 
= real .beingy, in the objeſts they denotni- 
nate, and have the faculty or power to work 


anlitzes are attributed, rioth 


berwixt thoſe primary accidetꝶ of the ſenſible 
object, and the pecu 


fitiger, cauſcth pain,” t 


lity in the pin anſwerable to what I am apt to 


acy pain to be, - but the pin in itſelf is on 
i el 
ties happens to 4 gone 27 folution of re 
in my otgati of touching, upon which, by 
reaſon of the fabrick/ of the body, and the 
intimate union of the ſoul with it, there ari- 

ſeth that troubleſome kind of i 
Mi, Aer Kew ee 
ly ſhew, much up 
on the pegullat fabrick of the body. ag] 
FI. Ber here I foreſce = difficulty, which 


being perhaps the chiefeſt, chat we ſhall meet 


wich againſt the corpuſcular hypotheſis, it will 
deſetve to be, before we pre any farther, 
taken notice of. And it is this, that whereas 
we explicate colours, odoars, and the like ſen- 


idle qualities by a relation to our ſenſes, it 


ſeettis- evident, that have an abſolute be- 
ing irrelative to m: ſhow (for inſtance) 
would be white, and a glowing coal would be 
hot, though there were no man or other 
2 in the e ain, . t bo- 
ies do not on eir ties work u 
our ſenſes, but opon — 4 and thoſe, = 11 
mate bodies ; as the coal will not only heat or 
burn a man's hand if he touch it, but would 
likewiſe heat wax, (even ſo much as to melt 
it and make it flow,) and thaw ice into wa- 
ter, although al} the men and ſenſitive beings 
in the world were annihilated. To clear this 


y. diffculty, I have ſeveral things to repreſent : 


1. 1 Say not, that there art no other acci- 
dents in bodies than colours, odours, and the 
libr; for I have already caught, that there 
ace ſimpler and mote ptimitive affeftions of 
matter, from which rheſe ſecondary qualities, 


if I may fo call them, do depend: and that 


the operations of bodies upon one another 
ſpring from Bi ſathe, we ſhall . 
2. Nor de ſay, chat all qualities of 


dies are direfly ſenkble; but 1 obſerve, that 


ks upon another, the know- 
ei- 


ther from ſurne ſenſible qy 
' catholick affection of matter; . 
or texture, or-deſtroyed 
them ; for elſe it is hard t conceive, bow we 
ſhall come 10 diſcover What pants berwix 
them. — 1 _— 2 i 
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* 
our ſenſes, as a 
and outward 


t 


| 


perhaps in motion o. Nor muſt 
upon the univerſe: that ſurrounds us 


; 


A 


n a moveleſs/'and undiftinguiſhed hea 


Z 


7 
5 


upon a great engine, whic 
either no vacuity, 0 — . 
d berwixt its parts (known to us,) 
uctions of particular bodies upon one another 
barely eſtimated,” as if two por- 
matter of their bulk and * 
ſome nary ſpace bey 

as * in the world, con- 
ted as it nom is, and conſequently as hav- 
their action upon each other liable to be 
promoted or hindred or modified by the actions 
of other bodies beſides them : as in a clock, 
# {mall force applied to move the index to 
will make the hammer ſtrike 
often and fortibly againſt the bell, and will 
make a far greater commotion among the 
wheels and weights; than a far greater force 
would do, if 


4 


o 


15 


production of fo great an effect. And in agi- 
tating water into froth, the whiteneſs would 


by that motion, were it 
3 fun, eee > — 
ing u that aggregate mal | 
pur wo reflect confuſedly great ſtore 
and as it were contiguous Jucid ima 
ges to the eye. And fo the giving to a large 
metalline a concave figure, wou 

never it to ſet wood on fire, and even 
to melt down metals readily, if the ſun- beams, 
that in cloudlefs days do, as to ſenſe, fill the 
air, were not, by the help of that concavity, 
thrown together to a point. And to 
by an eminent inſtance, how various and how 


differing effects the ſame action of a natural 
> 9" 4 ee 
diſpoſitions of the bodies it works upon, do 


but conſider, that in two eggs, the one pro- 
lifick, the other - barren, the ſenſe can per- 
uiſh before incubation no difference 
at all; and yet theſe bodies, outwardly ſo 
like, do fo differ in the internal diſpoſition 
of their parts, that if they be both expoſed to 
the ſame degree of heat, (whether of a hen; 
or an artificial oven,) that heat will change 
the one into a id and ſtinking ſubſtance, 
and quent ye a chick, 1 —2 
t vari organical parts of very dif- 
ring conſiſtences, and n as well as dif- 

. 4. I Do not deny, but that bodies may be 
faid, in a very favourable ſenſe, to have 
thoſe qualities we call ſenſible, though there 
were no animals in the world: for a 27 2 
that caſe may differ from thoſe hodies, which 


* 


now are quite devoid of quality, in its having 


fuch a diſpoſition of its conſtituent corpuſcles, 
that in caſe it were duly applied to the ſenſory 
of an animal, it would produce ſuch a ſen- 
ſible quality, which a body of another tex- 
ture would not: as though if there were no 


is' appears of; many of them hav- - 


in tune, whether it be actually 2 


ſhew you 


a in may, upoi the account of its figure, 
2 ae in caſe it were moved 
againſt a man's finger z whereas a bullet, ro- 
ther blunt body, moved againſt it with no 
greater force, will not cauſe any fach percep- 
tion of pain. And thus ſhow, though if 
there were no lucid body nor organ of fight 
In the 2 it would -exhibie- no colour at 
all, (for I could not find it had any in places 
exactly darkened, ) yet it hath a greater diſpo- 
fition than a coal or ſoot, to reflect ſtore of 
light” outwards, when the ſun ſhines upon 
them all three. And ſo we fay, that a lute is 
upon or 
no, if the ſtrings be all ſo duly ſtretched, as 
that it would appear to be in tune, if it were 
played upon. But as if you ſhould thruſt a 
pin into a man's finger, both a while before 
and after his death, though the pin be as 
ſharp at one time as at another, and maketh 
in both caſes alike a folution of continuity; 
yet in the former cafe the action of the pin 
will produce pain, and not in the latter, be- 
cauſe in this the pricked body wants the ſoul; 


| texture and contrivance of and conſequently the perceptive faculty : ſo 
__ the clock did not abundantly contribute to the 


if there were no ſenſitive beings, thoſe bodies, 
that are now the objects of our ſenſes, would 
be but diſpoſitively, if I may ſo ſpeak, en- 
dowed with colours, taſtes, and the like; 
and actually but only with thoſe more catho- 
lick affections of bodies, figure, motion, 

texture, r. * 

To illuſtrate this yet a little farther: ſup- 
ſe a man ſhould beat a drum at ſome di- 
nce from the mouth of a cave, convenia 

ently ſituated to return the noiſe he makes; 
although men will preſently conclude, that 


that cave hath an echo, and will be apt to 


fancy upon that account ſome real property in 
the place, to which the echo is ſaid to belong z 


and although indeed the ſame noiſe, made in 

man 
produce; according to the ſeveral \ would not be reflected to the ear, and conſe- 
| Quently would manifeſt thoſe places to have no 


other of the neighbouring places; 


echos ; yet to ſpeak phyſically of things, this 
Pee quality or property we fancy in the 
ve, is in it nothing elſe but the hollowneſs 
of its figure, whereby it is ſo diſpoſed, as 
when the air beats againſt it, to reflect the 
motion towards the place whence that motion 
began; and that, which paſſeth on this occa- 
ſion, is indeed but this, that the drum-ſtick 
falling upon the drum makes a percuſſion of 
the air, and puts that fluid body into an un- 
dulating motion, and the airy waves thruſting 
on one another, till they arrive at the hollow 
ſuperficies of the cave, have, by reaſon of 
its reſiſtance and figure, their motion deter- 
mined the contrary way ; namely, backwards 
towards that part, where the drum was, when 
it was ſtruck, So that in that, which here 
happens, there intervenes nothing but the fi- 
gure of one body, and the motion of another 
though if a man's ear chance to be in the way 


df theſe motions of the air forwards and 


backwards, it gives him a perception of 

them, which he calls found. And becauſe 

theſe perceptions, which are ſuppoſed to oe 
ce 
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animals, there would be no ſuch thing as pain, 
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times one aſcer another, that hollow. body, 


from hence the laſt ſound ia gnesived te 
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bi An EXcungon about the relate. _ 
coeed from dhe fue ae of ide drum, in it any inherent quality of heat, Oiſtinct 
and thereby of the air, are made ut diſtinct ah the | 


it hach of putting the ſmall 
e { wax into ſuch a motion, as that 


agitation ſurmounts their cohefion , 


liar faculty, upon whoſe account: men are” is. enough 4 
wont to ſay, that ſuch « place hath an cho. tuts a fluid: body and aqua fortis | 

5. Anp whereas one body doth often ſeem any (ſenſible) beat, will make camphire b 
to produce in another divers ſuch qualities; on it aſſume the form of a liquor diſtin. 


to make them pro. tevpore-conſti. 


as we call ſenſible, which qualities therefore from itz as I have tried, that a ſtrong fire 


ſeem not to need any reference ti wur ſenſes „ will alſo make camphire fluid: not to add, 


1 conſider, that when one inanimate; body that I know a liquor into which certain bodies 


works upon another, there is nothing really 


FN agent in the patient, fave is 


local, motion of its parts, or ſome 


bei -when both itſelf (as well as they) 
401% cold, (and conſequently when —4 


would not ſuſpect it of an actual inherent 


change of texture con ſequent upon that mo- heat) will not only ſpeedily diſſipate many 


tion: and ſo, if the patient come to have any of their parts into ſmoke, but leave the reſt 
ſenſible, quality, that it had not before, it ac- black, and burnt al moſt like a coal. So that 
e account, upon which though we ſuppoſe the fire to do no more than 


means of its e 


quires it upon the 

other . and it is but a conſe- variouſly and briſkly to agitate the inſenſible 

N mechanical change of texture, parts of the wax, that may ſuffice to make us 
fiefts upon our organs think the waz endowed with a quality of heat: 


at. b | 
of ſenſe, we are induced to attribute this or becauſe, if ſuch an-agitation be greater than 
that ſenſible quality to it. As in caſe a pin that of the ſpirit, and other parts of our or- 


ſhould chance by ſome inanimate body to be 


gans of touching, chat is enough to produce 


driven againſt a man's finger, that, which the in. us that ſenſation we call heat; which is ſo 
agent doth, is but to put a ſharp and lender much-a relative to the ſenſory which appre- 


body into ſuch a k 


of motion ; and that hends it, that we ſee, that the ſame luke - 


which the pin doth, is to pierce into a body; warm. waten that is, whoſe corpuſcles are 
that it meets with, not hard enough to reſiſt moderately agitated by the fire, will appear 
its motion; and ſo that upon this there ſhould bot to one of a mans hands, if that be very 


enſue ſuch a thing as pain, is hut a conſequent; 


that ſuperadds nothing of real to the pin, that 
occaſions that pain. So if a piece of tranſpa- 
rent ice be, the falling of ſome N 
and hard body upon it, broken into a grofs 


- 
- 
- 


7 


d, and cold to the other, in caſe it be very 
k tz: though both of them be the ſame man's 
os agg o be ſhort, if we fancy any two of 
the bodies about us, as a ſtone, a metal, Sc. 
to have nothing at all to do with any other 


owder, that looks whitiſh, the falling body body in the uniyerſe, it is not caſy to con- 


oth nothing to the ice but hreałk it into very ceive either how: one can act 
one but by local motion (of the w 


ſmall fragments, lying confuſedly u 


the other, 
body, or 


another; though by teaſon of the fabrick of its corporeal effluvia ;) or how by motion it 
the world, and of our eyes, there doth in the can do any more than put the parts of the o- 
day - time upon this comminution enſue ſuch a ther body into motion too, and thereby pro- 
kind of copious reflection of the incident light duce in them a change of ſituation and texture, 


to our eyes, as we call whiteneſs, And when 
the ſun, by thawing this broken ice, deſtroys 
the whiteneſs of that portion of matter, and 
makes it become diaphanous, which it Was 
not before, it doth no more than alter the 
texture of the component parts, by putting them 
into motion, and thereby into à new order ; 
in which, by reaſon of the diſpoſition of the 

pted betwixt them, they reflect 


interce | 
* few of the incident beams of light, and 


tranſmit moſt of them. Thus when with a 


burniſher you poliſh a rough piece of ſiſver, 


that which is really don ut the depreſſion 
of the little; protuhetant parts into one level 
with the reſt of the ſuperficies 3 though upon 
this mechanical change of the texture of the 


ſuperficial parts, we men ſay, that it hath 
Joſt 1 


the quality of roughneſs, and acquired 
that of ſmoothneſs ; becauſe that, whereas be- 
fore the little exſtancies by their figure reſiſt- 


ed a little the motion of our fingers, and grat- 


ed upon them a little, our fingers no meet 


with no. ſuch offenſive reſiſtance. It is true, parts, 


that the fire doth thaw ice, and alſo both 
make wax flow, and enable itto burn a man's 


hand; and yet this doth not neceſſarily argue * ſhould mean, that this fuſion is effected by 


or of ſome other of its mechanical affections : 
though .this-(paſſive) body being placed a- 
mong other Kc in a world . as 
ours now is, and being brought to act u 
the moſt eee ſenfories of * 
mals, may u both theſe accounts exhibit 
many differing ſenſible phænomena z which 
however we look upon them as diſtinct qua- 
lities, are conſequentiy but the effects of the 
often mentioned catholick affections of matter, 
and deducible ſrom the ſize, ſhape, motion 
(or reſt,) poſture, order, and the reſultin 
texture of the inſenſible of bodies. A 
therefore though, for ſhortneſs of ſpeech, I 


ſhall not ſcruple to make uſe of the word qua- 


lities, Mince it is already ſo generally received, 

et I would be 464 wa Bag" to mean them in a 
ſenſe ſuitable to the doctrine above delivered. 
As. if I ſhould ſay, that roughneſs is apt to 
grate; and offend the ſkin, 1 ſhould mean, 
that a file or other body, by having upon its 
ſurface a N of. we oor and exſtant 
an 0 an angular or rp figure, 18 
N to work the mentioned effect: and 
o if I ſhould ſay, that heat | melts metals, I 


fire, 


1 


| 
Wy 
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fire, or dome other body, which, by che va- 

rious and vehement motion of its inſenfible 
parts, does to us appear hot! And hence, 
(by the way) I preſume you will eaſily gueſs 
at what I think of the controverſy ſo hotly 
diſputed of late betwixt two parties of learned 
men, ' whereof the one would have all acci- 
dents to wor k only in virtue of the matter they 
reſide in, and the other would have the 
matter to act only in virtue of its accidents: 
for conſidering, that on the one ſide, the qua- 
lities we here ſpeak of, do ſo depend upon 
matter, that they cannot ſo much as hive a 
being but in and by it; and on the other ſide; 
if all matter were but quite devoid of motion, 
(to name now no other accidents,) I do not 
readily conceive, how it could operate at all; 
I think it is ſafeſt to conclude,' that neither 
matter, nor qualities apart, but both of them 
conjointly do perform what we ſee done by 
bodies to one another, according to the ' docs 
ttine of qualities juſt now delivered. 


. LN roes 
VII. WI may now advance fornewhat 


further, and conſider, that men 


having taken notice, that certain conſpicuous 
accidents were to be found aſſociated in ſome 
bodies, and other conventions of accidents in 
other bodies, they did for conveniency, and 
for the more expeditious expreſſion of their 
_— tions, agree to diſtinguiſh them into 
ſeveral ſorts, which they call genders or ſpecies, 
according as they referred them either up- 
wards to a more comprehenſive ſort of bodies, 
or downward to a narrower ſpecies, or to in- 
dividuals 3 as; obſerving many bodies to a- 
gree in being fuſible, malleable; heavy, and 
the like, they gave to that ſort of body the 
name of metal, which is a genus in reference 
to gold, filver, lead; and bur —_— in re- 
ference to that ſort of mixed bodies they call 
faſſilia : this ſuperiour genus ons cave. 
both metals, ſtones, and divers other concre- 


tions, though itſelf: be but a ſpecies in reſpect 


of mixed bodies. Now when any body is re- 
ferred to any particular ſpecies (as of a metal, 
a ſtone, or the like) becauſe men have for 
their convenience agreed to ſignify all the eſ- 
ſeatials requiſite to conſtitute ſuch a body by 
one name, moſt of the writers. of * 
have been apt to think, that beſides the com- 
mon matter of all bodies, there is but one 
thing, that diſcriminates it from other kinds, 
and makes it what it is, and this, for brevi- 
ty's ſake, they call a form: which becauſe all 
the qualities and other accidents of the body 
muſt depend on it, they alſo imagine to be a 
very ſubſtance, and indeed a kind of ſoul, 
which, united -to the groſs matter, compoſes 
with it a natural body, and acts in it by the ſe- 


veral qualities to be found therein, which men 


are wont to aſcribe to the creature ſo com 
ſed. But as to this affair I obſerve, that if 
(for inſtance) you aſk a man what gold is, if 
e cannot ſhew you a piece of gold, and tell 
you, this is gold, he will deſcribe it to you as 
a body, that is extremely ponderous, very mal- 
leable and ductile, fuſible and yet fixed in the 


Vor. II. 
* Ariſt, Metaph. lib. 7. cap. 8, 


this nature than in any other, 


fire, and of à yellowiſh colour ; and if you 
offer to put off to him a piece of braſs for a 
piece of gold, he will preſently refuſe it, and 
(if he underſtand metals) tell you that though 
our braſs be coloured like it, it is not ſo 
vy, nor ſo malleable, neither will it like 
gold reſiſt the utmoſt bracirof the fire; or re- 
ſt aqua fortis, And if you aſk-men, what they 
mean by a ruby, or nitre, or a pearl, they 
will ſtill make you ſuch. anſwers, that you 
may clearly perceive, that whatever men talk 
in theory of ſubſtantial forms, yet that, upon 
whoſe account they really diſtinguiſh any one 
body from others, and refer it to this or that 
ſpecies of bodies, is nothing but an aggregate 
or convention of ſuch accidents; as moſt men 
do by a kind of agreement- (for the thing is 
more arbitrary than we are aware of) think 
neceſſary or ſufficient to make a portion of 
the univerſal matter belong to this or that de- 
terminate genus or ſpecies of natural bodies. 
And therefore not only the generality of chy- 
miſts, but divers philoſophers, and, what is 
more, ſome ſchoolmen themſelves, maintain 
it to be poſſible to tranſmute the ignobler me- 
tals into gold 4 which argues; that if a man 
could bring any parcel of matter to be yellow, 
and malleable and ponderous; and fixed in the 
fire, and upon the teſt; and indiſſoluble in as 
qua fortis, and in ſome to have a concurrente 


of all thoſe accidents, by which men try true 


gold from falſe, they would take it for true 
gold without ſcruple. And in this caſe the 
generality of mankind would leave the ſchool- 
doors to diſpute, whether being a factitious 
body, (as made by the chymiſt's art) it have 
the ſubſtantial form of gold, and would upon 
the account of the convention of the freſhly 
mentioned accidents, let it paſs current a- 
mongſt them, notwithſtanding moſt mens 
greater care not to be deceived in a matter of 
And indeed 
fince to every determinate ſpecies of bodies 
there doth belong more than one quality, and 
for the 'moſt part a concurrence of many is 
ſo effential to that ſort of bodies, that the 
want of any one of them is ſufficient to ex- 
clude it from belonging to that ſpecies ; there 
needs no more to diſcriminate ſufficiently any 
one kind of bodies from all the bodies in 
the world, that are not of that kind ; as the 
chymiſts luna fixa, which they tell us wants 
not the weight, the malleableneſs, nor the 
Frs dnels, nor any other property of gold, 
except the yellowneſs, (which makes them 
call it white gold) would by reaſon of that 
want of colour be eaſily known from true 
gold. And you will not wonder at this, if 
2 conſider, that though ſp:eres and paralle- 
opipedons differ but in ſhape, yet this differ- 
ence alone is the ground of ſo many others, 
that Euclid, and other geometricians have 
demonſtrated I know not how many proper- 
ties of the one, which do no way belong to 
the other; and * Ariſtotle himſelf ſomewhere 
tells us, that a ſphere is compoſed of braſs and 
roundneſs. And I ſuppoſe it would be thought 
a man's own fault, if he could not diſtinguiſh 
a needle from a file, or a key from a pair of 

6 D ſeiſſors, 
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portion of matter it is found in 
what it is, and-denominate it of this or that 


Are 


motion or reſt, and the texture thence reſult- 


ing, why may we not ſay, that the form of a 


body being made up of thoſe ties united 
in one ſubject, doh likewiſe Kare in ſuch a 
convention of thoſe newly named mechanical 
affections of matter, as 1s to conſti- 
tute a body of that determinate kind. And 
ſo, though I ſhall for brevity*s ſake retain 


the word form, yet I would be underſtood to 


mean by it, not a real ſubſtance diſtin from 
matter, but only the matter itſelf of a natutal 
body, conſidered with its peculiar manner of 
exiſtence z which I think may not inconveni- 
ently be called either its ſpecifical or its deno- 
minating ſtate, or its eſſential modification, 
or, if you would have me expreſs. it in one 
word, its ſtamp. For ſuch a convention of 
accidents is ſufficient to perform the offices, 
that are neceſſarily, required in what men call 
a form, ſihce it makes the body ſuch as it is, 
making it appertain to this or that dererminate 
ſpecies of bodies, and diſcriminating it from 
all other ſpecies of bodies whatſoever : As for 
inſtance, ponderouſneſs, ductility, fixedneſs, 
yellowneſs, and ſome other qualities concur- 
ring in a portion of matter, do with it conſti- 
tute gold, and making it belong to that ſpe- 
cies we call metals, and to that fort of metals 


ve call gold, do both denominate and diſcri- 


minate it from ſtones, ſalts, marchaſites,' and 
all other ſorts of bodies, that are not metals, 
and from filver, - braſs, „and all me- 
tals except gat And whereas it is ſaid by 
ſome, that the form alſo of a body ought to 
be the principle of its operation, we ſhall 
hereafter conſider in what ſenſe that is to be 
admitted of Ang ; 1 er 
ſuffice us, even in the vulgar philoſo 

it is acknowledged, that —_ 2 
the moſt part operate by 
ſnow dazles the eyes by its whiteneſs, and wa- 


ter ſcattered into drops of rain falls from the 


, ative 
which in our hy 


their qualities, as 


* 


which fire by its heat, when there - 


whole woods and cities, G And if 


by it melts. metals, calcines ſtones. 2 


qualities convene in one body, (as that 
potheſis is meant by form, 
uſually compriſes ſeveral of them, ) what great 
things may be thereby performed, may be 


ſomewhat gueſſed at by the ſtrange things we 


ſee done by ſome engines, which, being as 
engines, undoubtedly devoid of ſubſtantial 
forma, muſt do thoſe ſtrange things they are 
admired for, by virtue of thoſe accidents, the 


ſhape, ſize, motion, and contrivance of their 


Not to mention, that in our h 


| E befides thoſe operations, that proceed from 
enough the eſſential modiſieation of the matter, as 


the body (compoſed of matter and neceſſary 
accidents) is conſidered per modum unius, as 
one intire corporeal agent, it may in divers 
caſes have other operations, upon the account 
of thoſe particular corpuſeles, which though 
they concur to compoſe it, and are, in rete- 
rence to the whiole, conſidered: but as its parts, 
may yet retain; their on particular nature, 
and divers of the peculiar qualities: as in a 
watch, beſides thoſe things, which the watch 
performs as ſuch, the ſeveral parts, whercof 
it conſiſts as the ſpring, the wheels, the 
ſtring, the pins, c. may have each of them 
its peculiar bulk, ſhape, and other attributes, 
upon the account of one or more of which 
the heel or ſpring, & c. may do other things 
than what it doth, as merely a conſtituent part 
of the watch. And fo in the milk of a nurſe, 
_ 3 — — * taken a potion, 

corpuſcles of the ing medi- 
eine a not to ſenſe diftine from the other 
pn the milk, which in far greater num- 
2 —— with _ to conſtitute that 
white liquor; yet purgative particles, 
that ſeem to be but part of the — 
of the milk conſiſts, do yet ſo retain their 
own nature and qualities, that being ſucked 
in with the reſt by the inſant, they quickly 
diſcriminate and diſcover themſelves by purg- 


ing him. But of this ſubject more hereafter. 


Of Generation, Corruption, and Alteration. 
VIII. I T now remains, that we declare, 
what, according to the tenor of 
our hypotheſis, is to be meant by generation, 
corruption, and alteration; (three names, that 
have very much puzzled and divided philo- 
ſophers.) In order hereunto we may conſider, 
1. TnaAr there are in the world great ſtore 
of particles of matter, each of which is too 
ſmall to be, whilſt ſingle, ſenſible; and be- 
ing intire or undivided, muſt needs both have 
its determinate ſhape, and be very ſolid. In- 
ſomuch, that though ir be mentally, and by 
divine omni diviſible, yer by reaſon 
of its ſmallneſs and ſolidity, nature doth 
ſcarce ever actually divide it ʒ and theſe may in 
this ſenſe be called minima or prime . 
| 2. THAT 


Nature r PTS AL, Qualities: 


corpulcles, which! are made up of the coali- 
lis x, and;;whoſe bulk is ſo ſmall, and their 
we £6-cloſe and ſtrictʒ that each of theſe 
ittle primitivr concretions or» chiſters (if I 
maꝝ ſo call them) of particles is ſingly below 
the diſcernment of ſenſe, and: tb not ab- 
ſolutely indivi—fible by nature into the prime 
naturalia; that compoſed it, or perhaps into 
inti , they very rarely happen to 
be ly diſſolved or broken but remaln 
intire in great variety of ſenſible bodies, and 
under various forma or diſguiſes; As, not to 
to repeat what we lately mentioned, of the 
undeſtroyed purging corpuſcles of milk ; we 
ſee, that even groſſer and more com 
corpuſcles may have ſuch a 'tex- 
ture: for quickſilver, for | inſtance, may be 
turned into a red powder for a fuſible and mal- 
leable body, or a fugitive ſmoke, and diſgui 
ed I know not how many other ways and yet 
remain true and recoverable: mercury. And 
theſe are, as it were, the ſeeds or immediate 
principles of many ſorts of natural bodies, 
as earth, water, ſalt, Sc. and thoſe ſingly 
inſenſible, become capable; when united, te 
affect the ſenſe : as I have tried, that if good 
camphire be kept a while in pure ſpirit of 
wine, it will t 3 — reduced — — 
little parts, as totally to di in the liquor; 
without making ie look le clear than fair 
water; and yet, if into this mixture? you 
pour 2 ent quantity of water, in a 
moment the ſcattered corpuſcles of the cam- 
phire will, - by reuniting themſelves, be- 
come white, and conſequently viſible, as be- 
their diſperſion. | 
w_ Tra r well each of the minima na- 
turalia, as each of the primary cluſters a- 
above mentioned, having its own determi- 
nate bulk and » when theſe come to ad- 


here to one another, it muſt always happen, 


that the fize, and often, that the figure of 
the corpuſcle compoſed by their juxta- poſi- 
tion and coheſion, will be cha : and not 
ſeldom too, the motion either of the one, or 
che other, or both, will receive a new tenden- 
cy, or be altered as to its velocity or other- 
wiſe i and the like will happen; when the 
corpulcles, that compoſe a cluſter of particles, 
are disjoined, or any thing of the little maſs 
is broken off: And whether any. thing of 
matter be added to a corpuſcle, or taken 
from it in either caſe, (as we juſt now inti. 
mated,) the ſize of it muſt neceſſarily be al- 
reted; and for the moſt part the figure will be 
ſo too; whereby it will both acquire a con- 
tity to the pores of ſome bodies, (and per- 
haps ſame our ſenſories,) and become in- 
congruous to thoſe of others; and conſequen t- 
ly be qualified; as I ſhall more fully ſſie you 
hereafter, to operate on divers occafions, 
much otherwiſe than it was fitted to do before. 
4. Tar when many of theſe inſenſible 
uſcles come to be 8 uw _ vi- 

le if many or of them be put 
—— 4 from Fa cauſe ſoever the mo- 
tion proceeds, that itfclf may produce great 


changes, and new qualities in the body they 
compoſe ; for not only motion may perform 
much, even when it makes not any vilible al- 


 teration in it, as air put into ſwift motion, 


(as hen it is blown our: of bellows) acquires 
a new name, and. is called wind, and to the 


touch appears far colder than the ſame air not 
ſo formed into a ſtreum i and iron, by being 


briſkly rubbed againſt Wood, or other iron, 
bath its ſmall parts ſo agitated, as to appear 
hot to our ſenſe: but this motion oftentimes 
makes viſible alterations in the texture of the 
body into which it is received 3 for always 
the moved parts ſtrive to communicate their 
motion, or ſomewhat of the degree of it, to 
ſome parts; that were before either at reſt, or 
otherwiſe moved, and oftentirnes the ſame 
moved ors do thereby either disjoin or break 
ſome of the corpuſcles they hit againſt, and 
thereby change their bulk or ſhape; or both; 
and either drive ſome of chem quite out of 
the body, and —_ lodge themſelves in 
their places or elſe aſſociate them anew with 


others, Whence it uſually follows; that the 


rexture is for a while at leaſt, and unleſs it be 
very ſtable and permanent, - for = and all, 
very much altered, and eſpecially in that the 
pores ot little intervals intercepted betwixt 
the component particles will be changed as to 
bigneſs, or figure, or both, and fo will ceaſe 
to be commenſurate to the corpuſcles that 
were fit for them befbre, and become com- 
menſurate to ſuch corpuſcles of other ſizes 
and ſhapes, as till then were incongruous 
to them. Thus we ſee,” that water, by 
lofing the wonted agitation of its parts, 
may acquire the firmneſs and brittleneſs we 
find in ice, and loſe much of the tranſpa- 
rency it had whilſt it was a liquor. Thus al- 
ſo, by very hard rubbing two pieces of re- 
ſinous wood againſt one another, we may 
make them throw out divers of their looſer 

rts into ſteams and viſible ſmoke; and may, 
if the attrition be duly continued, make that 
commorion of the parts ſo change the texture 
of the whole, as afterwards to turn the ſuper- 
ficial parts into a kind of coal, And thus 
milk, eſpecially in hot weather, will by the 
inteſtine, though languid motions of its parts, 
be in a ſhort time turned into a thinner ſort 
of liquor than milk, and into cream, and 
this (laſt named) will, by being barely agi- 
tated in a churn; be turned in a ſhorter time 
into that unctuous and conſiſtent body we call 
butter, and into thin, fluid, and ſour but- 
ter- milk. And thus (to diſpatch) by the 
bruiſing of fruit, the texture is commonly ſo 
changed, that, as we ſee particularly in ap- 
ples, the bruiſed part ſoon comes to be of 
anather nature than the ſound part, the one 
differing from the other both in colour, taſte, 
ſmell, and conſiſtence. So that (as we have 
already inculcated) local motion hath, of all 
other affections of matter, the greateſt intereſt 
in the altering and modifying of it; ſince it 
is not only the grand agent or efficient _—_ 
ſecond cauſes, but is alfo oftentimes one of 
the principal things that conſtitutes the form 
of bodies. As when two ſticks are ſet on fire 


by long and vehement attrition, local motion 
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ie not duly chat, which kindles the wood, and 


ſo as an efficient produces the fire, 
that, which princi a 
produced ſtream hay ts he 
and nature of flame: and ſo it concurs alſo! 
to canſtitute all fluid bodies. Dr 
5. Aud that ſinde we have formerly ſeen, 
that ĩt is from the ſize, ſhapes; and motion of 
the ſmall parts of matter, and the texture 
that reſults from the manner of their being 
diſpoſed in any one | body, chat the colour, 
odour, taſte, and other qualities of that bo- 
dy are to be detived, it will ibe eaſy for us 
to recollect, that ſuch changes cannot hap- 
pen, in a portion of matter, without ſo much 
varying the come gf it that we need not de- 


ride the antientqatomiſts, for attempting to 


deduce the generation and corruption of bo- 
dies from the famed ovyp1oug:2y du,, the 
convention and diſſolation, and the alterations 


of them, ftome the tranſpoſteion of their 


ſuppoſed) atoms. For though indeed nature 
0 wont in the changes ſhe makes among 
things cor poreal, to imploy all the three ways, 
as well in alterations as generations and cor- 
ruptions ; yet if they only meant, as pro- 
—— they did, that of the three 
ways propoſed, the firſt was wont to be the 
principal in the generation of, bodies, the ſe- 
cond in the corruption, and the third in their 
alterations 3 I 
trine-: though I take the local motion or tranſ- 
poſition of parts in the ſame portion of mat- 
ter to bear a great ſtroke as well in reference 
to generation and corruption, as to alteration: 
as we ſee when milk or fleſh, or fruit, with- 
out any remarkable addition -or loſs of parts, 
turns into maggots, or other inſects; and as 
we may more conſpicuouſly obſerve in the 
precipitation of mercury, without addition, 
in the vitrification of metals, and other chy- 
mical experiments to be hereafter mentioned. 

Theſe things premiſed, it will not now be 


difficult to compriſe in few words ſuch a doc- 


trine, touching the tion, corruption, 
and alteration of bodies, as is ſuitable to bur 
hypotheſis and the former diſcourſe. For if 
in a of matter there happen to be pro- 
duced (it imports not much how) a concur- 
rence. of all thoſe. accidents, (whether thoſe 
only or more) that men by tacit agreement 
have thought neceſſary and ſufficient to con- 
ſtitute any one determinate ſpecies of things 


corporeal, then we ſay, that a body belonging 


to that ſpecies, as ſuppoſe- a ſtone, or a me- 
tal, is generated or produced de novo. Not 
that there is really any thing of ſubſtantial 
produced, but that thoſe parts of matter, that 
did indeed before præexiſt, but were either 
ſcattered and among other bodies, or 
at leaſt otherwiſe diſpoſed of, are now 
brought together, and - diſpoſed of after the 
manner requiſite, to entitle the body, that re- 
ſults from them, to a new denomination, and 
make it appertain to ſuch a determinate ſpe- 
cies of natural bodies, ſo that no new ſub- 
ſtance is in generation produced, but only 
that, which was præexiſtent, obtains a new 


modification, or manner of exiſtence. Thus 
5 | 


_—_ 
ly concurs-to- give 
/ — 


not much oppoſethis doc- 


An :EXQURSION: about: the ative 


when the ſpring and wheels; andi ſtring, and 
balance, and index, c. neoeſſary do a watch, 
which lay before ſcattered, ſome in one part, 
ſome in another of the artificer*s "ſhop, are 
firſt ſet 5 in the order requiſite to 
malce ſuch an engine; to ſhew how the time 
paſſes; a watch is ſaid to be made : not that 
any of the mentioned material parts is pro- 
duced de novu, but that till then the divided 


matter was not ſo contrived and put together, 
as was: requiſite. to conſtitute ſuch à thing as 


we call a watch. And ſo when ſand and 
aſhes are well melted togetlier, and ſuffered 
to cool, there is generated by the colliqua - 
tion that ſort of concretion we call glaſs, 
though it be evident, that its ingredients 
were both præexĩſtent, and do but by their 
aſſdciation obtain a new manner of exiſting 
together. And ſo when, by the churning of 
cream, butter and: butter milk are generated, 
we find not any thing ſubſtantial produced de 
nouo in either of them, but only that the 


ſerum, and the fat corpuſcles, being put into 


local motion, do by their frequent occurſions 
extricate themſelves from each other, and aſ- 
ſociate themſelves in the new manner, requi- 
ſite to conſtitute the bodies, whoſe names are 
given them. 4 21 * 2 12 ow IN [ 
' AND as a body is faid to be: generated, 
when it firſt appears clothed; with all thoſe 
qualities, upon whoſe: account men have 
been- pleaſed to call ſome bodies ſtones; o- 
thers, metals; others, ſalts, Sc. ſo when a 
body comes to loſe all or any of thoſe acci- 
dents, that are eſſential, and neceſſary to the: 
conſtituting of ſuch a body, it is then faid to 
be corru or deſtroyed, and is no more a 
body of that kind, but loſes its. title to its 
former denomination. Not that any thing 
or ſubſtantial periſhes in this change, 
but only that the eſſential modification of the 
matter is deſtroyed : and though the body be 
ſtill a body, (no natural agent being able to 
annihilate matter,) yet it is no longer ſuch a 
body, as it was before, but periſheth in the 
capacity of a body of that kind. Thus, if a 
ſtone, | falling upon a watch, break it to 
pieces, as, when the watch was made, there 
was no new ſubſtance produced, all the mate- 
rial parts (as the ſteel, braſs, ſtring, c.) 
being præexiſtent ſomewhere or other, (as in 
iron and copper mines in the bellies of thoſe 
animals, whoſe” guts men uſe to make 
ſtrings;) ſo not the leaſt part of the ſubſtance 
of the watch is loſt, but. only diſplaced and 
ſcattered z and yet that portion of matter 
ceaſes to be a watch, as it was before. And 
ſo (to reſume our late example) when cream 
is by churning ;turned into butter, and a ſe- 
rous liquor, the parts of the milk remain af- 
ſociated into thoſe new bodies, but the white 
liquor periſheth in the capacity of milk. And 
ſa when ice comes to be thawed in exactly- 
cloſed veſſels, though the corruption be pro- 
duced only (for aught appears) by introdu- 
cing a new motion and diſpoſition into the 
parts of the frozen water, yet it thereupon 
ceaſes to be ice, however it be as much water, 
and conſequently as much a body, as before ic 
was 


was frozen or thawed: Theſe, and the like 
examples, may teach us rightly to underſtand 
that common axiom of naturaliſts, Corrup- 


tio unius oft generatio alterius ; '& contrd: 
for ſince it is acknowledged on all hands, 


that matter cannot be annihilated, and fince 
it appears by what we have ſaid above, 
that there are ſome properties, namely, 
fize, ſhape, motion, (or, in its abſence, 
reſt,) that are inſeparable from the actual 
parts of matter; and ſince alſo the coali- 
tion of any t number of theſe 
parts is ſufficient to conſtitute a natural body, 
endowed with divers ſenſible qualities, it can 
ſcarce be otherwiſe, but that the ſame agents, 
that ſhatter. the frame, or deſtroy the texture 
of one body, will by ſhuffling them together, 
and diſpoſing them after a new manner, bring 
them to conſtitute ſome new ſort of bodies : 
as the ſame thing, that by burning deſtroys 
wood, turns it into flame, ſoot, and aſhes, 
Only I doubt, whether the axiom do generally 
hold true, if it be meant, that every veep 
tion muſt end in the generation of a 
belonging to ſome particular ſpecies of things, 
unleſs we take powders and fluid bodies inde- 
finitely for ſpecies of natural bodies; ſince it 

is plain, there are multitudes of vegetables, 
| we | other concretions, which, when they 
rot, do' not, as ſome others do, turn into 
werms, but either into ſome ſlimy or watery 
ſubſtance, or- elſe (which is the moſt uſual) 
they crumble into a kind of duſt or powder, 
which, though looked upon as being the 
earth, into which rotten bodies are at length 
reſolved, is very far from being of an ele- 
mentary nature, but as yet a compounded 
body, retaining ſome, if not many qualities, 
which often makes the. duſt of one ſort of 
plant or animal differ much from that of ano- 
ther. And this will ſupply me with this ar- 
gument ad hominem, viz. That fince in thoſe 
violent corruptions of bodies, that are made 
by outward agents, ſhattering them into 
pieces, if the axiom hold true, the new bodies 
emergent upon the diſſolution of the former, 
muſt be really natural bodies, as (indeed di- 
vers of the moderns hold them to be,) and 
generated according to the courſe of nature; 
as when wood is deſtroyed by fire, and turned 

rtly into flame, partly into ſoot, partly 
into coals, and partly into aſhes, I hope we 
may be allowed to conclude, that thoſe chy- 
mical productions, which ſo many would 
have to be but factitious bodies, are natural 
ones, and regularly generated. For it being 
the ſame agent, the fire, that operates upon 
bodies, whether they be expoſed to it in 
cloſe glaſſes, or in chimneys, I ſee no ſuffici- 
ent reaſon, why the chymical oils, and vola- 
tile ſalts, and other things, which Spagyrites 
obtain from mixed bodies, ſhould not be ac- 
counted natural bodies, as well as the ſoot 
and aſhes, and charcoal, that by the ſame 
fire are obtained from kindled wood. 

Bu r before we paſs away from the men- 
tion of the corruption of bodies, I muſt take 
ſome notice of what is called their putrefacti- 
on. This is but a peculiar kind of corrup- 
Vor. II. 
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tion, "wrought: llowly (whereby it may be 
diſtinguiſhed. from deſtruction by fire, and 
other nimble agents) in bodies: it happens 
to them for the moſt by means of the 
- air, or ſome other ambient fluid; which by 
ing into the pores. of the body, and 
by its agitation, in them doth uſually: call 
out ſome of the more agile and leſs intangled 
pur of the body, and ' doth! almoſt; ever 
ooſen and diſlocate the parts in general, and 
thereby ſo: change the. texture, and perhaps 
too the — of the corpuſcles, that compoſe 
it, that body, thus changed, acquites 
qualities unſuitable to its former nature, and 
for the moſt part offenſive to our ſenſes, e- 
ſpecially of ſmelling and taſting : which laſt 
clauſe I therefore add, not only becauſe the 
vulgar look not upon the change of an egg 
into a chick as a corruption, but as a perfecti- 
on of the egg; but becauſe alſo I think it not 
improbable, that if by ſuch ſlow changes of 

ies, as make them loſe their former nature, 
and might otherwiſe paſs for putrefaction, 


y many bodies ſhould acquire better ſcents or 


taſtes than before; or if nature, cuſtom, or 
any other cauſe ſhould much alter the texture 
of our. organs of taſt ing and ' ſmelling, it 
would not perhaps be ſo well agreed on what 
ſhould be called putrefaction, as that imports 
an impairing alteration, but men would find 
ſome favourabler notion for ſuch changes. 
For I obſerve, that medlars, though they 
acquire in length of time ſuch a colour and 
ſoftneſs as rotten apples, and other putrified 
fruits do; yet, becauſe their taſte is not then 
harſh as before, we call that ripeneſs in them, 
which otherwiſe we ſhould call rottenneſs. 
And though upon the death of a four-footed 
beaſt, we generally call that change, which 
happens to the fleſh or blood, putrefaction, 
yet we paſs a more favourable judgment upon 
that, which happens to the fleſh, and other 
ſofter parts of that animal, (whether it be a 
Kind of large rabbits, or very ſmall and 
hornleſs deer,) of which in China, and in the 
' Levant, they make muſk 3. becauſe by the 
change, that enſucs the animal's death, the 
acquires: not an odious, but a grateful 
ſmell. And we ſee, that ſome men, whoſe 
appetites are gratified by rotten cheeſe, think 
it then not to have degenerated, but to have 
attained its beſt: ſtate, when having loſt its 
former colour, ſmell, and taſte, and, which is 
mare, being in great part. turned into thoſe 
inſects called mites, it is both in a philoſophi- 
cal ſenſe corrupted, and in the eſtimate. of 
the generality of men grown putrid. But 
becauſe it very ſeldom happens, that a body 
by generation acquires no other qualities than 
juſt thoſe, that are abſolutely neceſſary to 
make it belong to the ſpecies, that denomi- 
nates it, therefore in moſt. bodics there are 
divers other- qualities, that may be there, or 
may. be miſſing, - without eſſentially changing 
the ſubje& : as water may be clear or mud- 
dy, odorous or ſtinking, and ſtill remain wa- 
ter; and butter may be white or yellow, 
ſweet or rancid, conſiſtent or melted, and ſtill 
be called butter. _ therefore whenſoever 
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uu - i parcel of matter des acquire or loſe a qua 
Fg that is notiefitntial ta it, that acquili- 
tion or toſs i difkinctly called alteration; (or 
by ſomey muntion:) the acqhiſt only of the 
a 2 thut are abſolutely' ne: to con- 
ſirure ith efſencial and ſpeciſical difference 
' or the loſs of any of thoſe qualizies, being 
ſuch a change, as muſt not be called meer alte- 
ration; bur: have the particular of 
ing to this doctrine, to be but ſeveral 
_ kinds of alteration, taken in à large ſenſe, 
though they are diſtinguiſhed from it in a 
more ſtrict and limited acteptation of that 
term. Ft WI © 19570. TY Mom! 503 01 
And there we have 2 fair occaſion to take 
notice: of Te NED extent of our 
mechanical hypotheſis :- for according 
td our doctrine, the world we live in is not a 
-moveleſs or indigeſted mai of matter, but 
an Ard ha v, of ſalfemouing engine, wherein 
ee ag] the common matter of all 
bodies is always (though not ſtill the ſame 
parts of it) in motion, and wherein bodies 
are ſo cloſe. ſet by one another, that (unleſs 
in ſome very ſew and extraordinary, and as it 
were preternatural ; caſes) they have either no 
vacuities betwitt them, or only here and 
there interpoſed and very ſmall ones: And 
| fince, according to us, the various manner 
of the coalition of ſeveral corpuſcles into one 
viſible body is enough to give them a 5 


2 


ar 
texture, and thereby fit them to exhibit di- 
vers ſenſible qualities, and to become a body, 
ſometimes of one denominationy and ſome- 
times of another; it will very naturally fol- 
low, that from the various occurſions of 
thoſe ' innumerable ſwarms. of little bodies, 
that are moved to and fro in the world, there 
will be many fitted to ſtick to one another, 
and ſo compoſe concretions; and many 
(chough not in the ſelf-ſame place) disjoined 
from one. another,. and agitated apart z and 
multitudes alſo, that will be driven to affoci- 
ate themſelves, now with one body, and pre- 
' ſently with another, And if we alſo con- 
 -Gder on the one ſide, that the fizes of the 
ſmall particles of matter may be very various, 
their figures almoſt innumerable; and that if 
a 3 matter do but happen to tick to 
one body, it. may chance to give it a new 
quality, and if it adhere to another, or hit 
againſt ſome of its parts, ĩt may conſtitute a 
body of another kind; or if a parcel of mat- 
ter be knocked off from another, it may 
barely by that leave it, and become itſelf of 
another nature than before: If, I ſay, we 
conſider theſe things on the one ſide, and 
on the other fide, that (to uſe Lacretiut his 
compariſon) all that innumerable multitude 
of words, that are contained in all the langua- 
ges of the world, are made of the various 
combinations of ſome of the twenty four let- 
ters of the alphabet ; it will not be hard to 
conceive, that there may be an inc 
ſible variety of aſſociations and textures of the 
minute parts of bodies, and conſequently 
a vaſt multitude of of matter endow- 
ed with ſtore enough of differing qualitics, 


* OI * "YO 
2 9 F * 
* 9 

5 > * 


n eee f eee ond; though. fot 
wagt of heed fulneſi and ſit words, men have 


not yet 979 heir leſs ob- 
Vous varieties, a6 td: fort as . de- 
names. So that though Loud vor ſay, that 
any thing can immediately be made of every 
thing, as a gold ting of a wedge of gold, or 
oil, or fire of water 3 yet ſluce bodies, havi 
but one common matter, can be differenced 
but by accidents, which ſeem all of them to 
de the effects and of local mo- 
tion, I ſee not, why it ſhould be abſurd to 
think, that (at leaft among inatimate bodies) 
by the intervention of ſome very ſmall addi- 
tion or ſubſtration of matter, (which yet in 
molt caſes will ſcarce be needed,) and of an 
orderly ſeries of alterations, diſpoſing by de- 
grees the matter to be tranſmuted, almoſt of 
any thing, may at length be made any thing: 
as, though out of a wedge: of gold one can- 
not immediately make a ring, yet by either 
wire drawing that wedge by degrees, or by 
melting it, and caſting; a little of it into a 
mould, that thing may be eaſily effected. And 
fo though water cannot immediately be tranſ- 
muted into oil, and much leſs into fire 3 yer 
if you nouriſh certain plants with water alone, 
(as T have done,) till they have aſſimilated a 
great quantity of water into their own nature, 
you may, by committing this tranſmuted wa- 
ter (Which you may diſtinguiſh and ſeparate 


from that part of the vegetable you firſt put 
in) to diſtillation in convenient glaſſes, ob- 
tain, beſides other thi a true oil, and a 


black combuſtible (and conſequently 
fire z) both of which may be ſo copious, as to 
leave no juſt cauſe to ſuſpect, that they could 
be any thing near afforded by any little ſpiri- 
tuous parts, which may be preſumed to have 
been communicated by that part of the vege- 
table, that is 185 into the water, to that 
far greater part of it, which was committed 
to — — nll * 5 5%, 

Bur, Pyrophilas, I perceive the diff 
and fruitfulneſs of my ſubjeft have —— 
ſo much more prolix than I intended, that it 
will dot now be amiſs to contract the ſumma- 
ry of our hypotheſis, and give you the main 
points of it with little or no illuſtration, and 
without particular in a few words. 
We teach then (but without peremptorily aſ- 


ting ig 4c ono of TA 
1. Tnar the matter of all natural bodies 
is the ſame ; namely, a ſubſtance extended 
and impenetrable. Th: ks 
2. Tnar all bodies thus agreeing in the 
fame common matter, their diſtinction is to 
80 taken from thoſe accidents; that do diver- 
Ds ne '> 20) YAY | 
3. Trat'tmotion, not belonging to the 
eſſence of matter, (which' retains its whole 
nature rbk reſt,) rm — being - 
ginally producible by other accidents, as t 
are from it, may be looked as the firſt 
and chief mood or affection of matter. 
4. Tnar motion, variouſly determined. 
doth naturally divide the matter it belongs to 
into actual fragments of parts; and this di- 


vilion, 


- Viſion, obvious experience (and more emi- 
nently, chymical operations) manifeſt to have 
been made into parts exceedingly minute, 
very often too minute to be ingly perceiv- 
able by our _— —_ — 
5. Wubyts it mulf, gece iy foe 
that theſe minute parts * 
turalia, (as well as every particular body, 
made up by the coalition of any number o 


fize, and its own ſhape. And theſe three ; 
namely, bulk, figure, and either motion or 
reſt, (thers being go meah between fhaſe two) 
are the three” primary and moſt catholf 
moods or affections of the inſenſible parts of 
matter, conſidered each of them apart. 1 

6. TuaT when divers of them are con- 
low here below both a certain pofition or 
poſture in reference to the horizon (as 
erected, inelining, or level) of each of 
them, and a certain order or placing before 
or behind, or beſides one another; as 
when in a company of ſoldiers one ſtands up- 
right, the other ſtoops, the other lies along 
upon the ground, they have various poſtures; 
and their being placed beſides one another in 
ranks, and behind one another in files ate 
varieties of their order : and when many of 
theſe ſmall parts are brought to convene into 
one body from their primary affections, and 
their diſpofition or contrivance as to poſture 
and order, there reſults that, which by one 
comprehenſive. name we call the texture of 
that body. And indeed theſe ſeveral kinds 
of location, (to borrow a ſcholaſtical term,) 
attributed in this ſixth number to the minute 
particles of bodies, are ſo near of Kin, that 
they ſeem all of them referable to (that one 
event of their convening) ſituation or poſi- 
tion. And theſe are the affections, that be- 
long to a body, as it is conſidered in itſelf, 
without relation to ſenfitive beings, or to 
other natural bodies. | 

7. TH ar yet there being men in the world, 


differing ways, that one ſenſory is fitted to 
receive impreſſions from ſome, and another 
from other ſorts of external objects or bodies 
without them, (whether theſe act as intire 
bodies, or by emiſſion of their corpuſcles, or 
by propagating ſome motion to the ſenſory,) 
the perceptions of theſe impreſſions are by 
men alles by ſeveral names, as heat, colour, 
found, odour ; and are commonly imagined 
to proceed from certain diſtinct and peculiar 

alities in the external object, which have 
rs reſemblance to the ideas, their action 
upon the ſenſes exeites in the mind ; ak. 3 
indeed all theſe ſenſible qualities; and the reſt, 
that are to be met with in the bodies with- 
out us, are but the effects or conſequents 
of the above mentioned primary affections of 
matter, whoſe operations are diverſified, ac- 
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them,) muſt have its determinate bigteſ or 


ſidered together, there will neceſlarily fol- 


whoſe organs of ſenſe are contrived in ſuch 


cording to the nature of the ſenſories, or o- 
ther bodies they work upon. | 


8. Tyart when a portion of matter, either 


by the acceſſion or receſs of corpuſcles, or 


by the tranſpoſitign _of thoſe 7 nſiſted of 
before or by any gb ox all o Hl ways, 
happeaso obtain af @uncurrence el. all thoſe 


qualities, which men commonly agree to be ne- 


ceſlary and ſufficient to denominate the body, 


whick hath them, either a metal or a ſtone, or 
the like, and to rank it in any peculiar and 


determinate ſpecies of bodies; then a_body of 


that denomination is ſaid. to be genkrate 3 
9. Tats conventiot of eſſential accidents 
being taken (not any of them apart, but al!) 
together for the ſpecifical difference that con- 
ſtitutes the body, and diſcriminates it from 
all other ſorts of bodies, is by one name, be- 
cauſe conſidered as one collective thing, cal- 
led its form, (as beguty, which is made up 
of ſymmetry of parts; and agreeableneſs of 
colours,) which 1s conſequently but a certain 
character, (as I ſometimes call it,) or a pecu- 
liar ſtate of matter, or; if I may ſo namg it; 
an eſſential modification: a modification, be- 
cauſe it is indeed but a determinate manner of 
exiſtence of the matter, and yet an eſſential 
modification, becauſe that though the concur. 
rent qualities be but accidental ro matter, 
(which; with others inſtead of them, would be 
matter ſtill,) yet they are eſſentially neceſſa- 
ry to the particular body, which without 
thoſe accidents would not be a body of that 
denomination, as a metal or a ſtone, but of 

ſome other. 

10. Now a body being capable of many 
other qualities beſides thoſe, whoſe conven- 
tion is neceſſary to make up its form ; the 
acquiſition or loſs of any ſuch quality is by 
naturaliſts, in the more ſtri&t ſenſe of that 
term, named alteration : as when oil comes 
to be frozen, or to change colour, or to grow 
rancid ; but if all or any of the qualities, that 
are reputed eſſential to ſuch a body, come to 
de loſt or deſtroyed, that notable change is 
called corruption. As when oil being boiled 
tak es fire, the oil is not ſaid to be altered in 
the former ſenſe, but corrupted or deſtroyed, 
and the emergent fire generated; and when 
it ſo happens, that the body is ſlowly corrup- 
ted; and thereby alſo acquires qualities offen- 
ſive to our ſenſes, eſpecially of ſmell and 
taſte; (as when fleſh or fruit grows rotten,) 
that kind of corruption is by: a more parti- 
cular name called putrefaction. But neither 
in this, nor in any other kind of corruption 
is there any thing ſubſtantial deſtroyed; (no 
ſuch thing having been produced in genera- 
tion, and matter itſelf being on all hands ac- 
knowledged incoruptible,) but only that ſpe- 
cial connexion of the parts; or manner of 
their co-exiſtence, upon whoſe account the 
matter (whilſt it was 1n its former ſtate) was, 
and was called a ſtone, or a metal, or did belong 
to any other determinate fpecies of bodies. 
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8UBSTANTIAL FORMS, 
As it is wont to be taught by the PE RIPATETICEKS. 


9 
9 
- 


HE. origin, of forms,  Pyrophilus, 
| as it is thought the nobleſt, ſo, if 
I miſtake not, it hath been found 


one of the moſtꝰ perplexed inquiries, that be- 
long to natural philoſophy : and, I confeſs, 
it is one of the things, that has invited me to, 
look about for ſome more ſatisfactory ac» 
count than the ſchools uſually give of this mat- 
ter, that I have obſerved, that the wiſeſt, that 
have buſied themſelves in explicating forms 
according to the Peripatetick notions of them, 
have either knowingly confeſſed themſelves 


unable to explain them, or unwittingly proved 


themſelves. to be ſo, by giving but unſatis- 
factory explications of them. | . 
Ir will not, I preſume, be expected, that 

I, who now write but notes, ſhould enume- 
rate, much leſs examine all the various opini- 
ons touching the origin and nature of forms; 
it being enough for our purpoſe, if having al- 
ready intimated in our hypotheſis, what, ac- 
cording to that, may be thought of this ſub- 
ject; we now briefly conſider the general opi- 
nion of our modern . Ariſtotelians and the 
ſchools concerning it: I ſay, the modern A- 
riſtotelians, becauſe divers of the ancient, e- 
ſpecially Greek commentators of Ariſtoile, 
cem to have underſtood; their maſters doc - 
trine of, forms much otherwiſe, ahd leſs in- 


congruouſly, than his Latin followers, the 


ſchoolmen and others, have fince done. Nor 
do l expreſly mention Arifotle himſelf amo 
the champions: of ſubſtantial forms, 3 
though he ſeem in a place or two expreſly e- 
nough to reckon forms among ſubſtances, 
yet elſewhere the examples he employs. to ſer 
forth the forms of natural things by, being 
taken from the figures of. artifici things, (as 
of a ſtatue, &c.) Which are confeſſedly bur 
accidents, and making very little uſe, if any, 
of ſubſtantial forms to explain the phæno- 
mena of nature, he ſeems to me upon the 
whole matter either to have been irreſolved, 


- 


* Formarum cognitio eft rudis, confuſa, nec nifi per T6p1540us, neque verum eft, forme ſubſlantialis ſpeciem recipi in 


intellectum, non enim in ſenſu u/quam fuit. J. C. Scalig. 


Forme ſubſtantiales ſunt incognite nobis, quia inſenfiles: ideo per qualitates, que ſunt principia immediata tran/muta- 
tionis, exprimuntur. Aquinas ad 1. de generat, & corrupt. 
Is bac humane mentis caligine «que forma ignis ac magnetis nobis iguota eff, Sennertu*, 
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whether there were any ſuch ſubſtances or no, 
or to you ambiguouſly and obſcurely e- 
nough of them, to make it queſtionable what 
his opinions of them were. | 
Bur the ſum of the controverſy betwixt 
us and the ſchools is this, whether or no the 
forms of natural things (the ſouls of men al- 
ways excepted) be in generation educed, as 
they {| out of the power of the matter, 
and whether theſe forms be true ſubſtantial 
entities, diſtinct from the other ſubſtantial 
principle of natural bodies, namely matter. 

Taz reaſons, that 3 maſs embrace the 
negative, are . principally theſe three: fir 
that I ſee no . raya in = 
things any ſuch ſubſtantial forms; matter, 
and the accidents of matter, being ſufficient to 
explicate as much of the phænomena of na- 
ture, as we either do or are like to underſtand. 
The next, that I ſee not what uſe this puzzling 
doctrine of ſubſtantial forms is of in natural 
A the acute Scaliger, and thoſe, that 
have moſt buſied themſelves in the indagation 
of them, having freely acknowledged (as 
the more candid of the Peripateticks gene- 
rally do,) that the true knowlege of forms is 
too difficult and abſtruſe to be attained by 
them. And how like it is, that particular 
phænomena will be explained by a principle, 
whoſe nature is confeſſedly ignored, I leave 
you to judge. But becauſe to theſe conſide- 
rations I often have bad, and ſhall have here 
and there occaſion to ſay ſomething in the 
body of theſe notes, I ſhall at . inſiſt 
upon the third; which is, that I cannot con- 
ceive, neither how forms can be generated, as 
the Peripateticks would have it, nor how the 
things they aſcribe to them are conſiſtent with 
the principles of true philoſophy, or even 
with what themſelves otherwiſe teach. 

_ Taz manner how forms are educed out of 
the power of the matter, according to that 
part of the doctrine of forms, wherein the 

0 | ſchools 


* 
— — — 
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ſthools gener ally enough agree; is a thing ſo 
Lear, raged I wonder not it hath put 
acute men upon ſeveral hypotheſes to make it. 
out. And i the number of theſe. is of late 
oo great to be fit to be here recited. e · 
— ſine find them all ſo very unſatisfac 
tory, that I cannot but think the acute ſtick- 
lers for any of them are rather driven to em- 
brace it 4 the palpable —— 
the ways teject, than by any thing 
find — them in that, which they malte 
choice of: and for my part I confeſs, I find 
ſo much reaſon in what each party ſays a- 
gainſt the explications of the reſt, that I think 
they all confute well, and none does well e- 
Bur my preſent way of writing forbid- 
ding me to inſiſt on many arguments againſt 
the doctrine, wherein they moſt agree, 1 ſhall 
only urge that; which I confeſs chiefly ſticks 
with me; namely, that find it not compre- 
I Know the modern ſchoolmen fly here 
to their wonted refuge of an obſcure diſtinc- 
tion, and tell us, that the power of matter in 
reference to forms is partly eductive, as the 
agent can make the form out of it, and _ 
| 8 receptive, whereby it can receive the form 
made. But ſince thoſe, that ſay this; will not 
allow, that the form of a generated body was 
actually præexiſtent in its matter; or indeed 
any where elſe; it is hard to conceive, how a 
ſubſtance can be educed out of another ſub- 
ſtance, totally - diſtin: in nature from it, 
without being, before ſuch eduction, actually 
exiſtent in it. And as for the receptive pow- 
er of the matter, that but fitting it to receive 
or: lodge a form; when brought to be united 
with it, how can it be intelligibly made out 
to contribute to the production of a new ſub- 
ſtance of a quite differing nature from that 
matter, though it harbours it when produced 2 
And it is plain, that the human body hath a 
receptive power in reference to the human 
ſoul, which yet themſelves confeſs both to be 
a ſubſtantial form, and not to be educed out 
of the power of matter: Indeed if they 
would admit the form of a natural body to be 
but a more fine and ſubtile part of the mat · 
ter, as ſpirit of wine is of wine, which upon 
its receſs remains no longer wine, but phlegm 
or vinegar, then the eductive of mats 
ter might ſignify ſomething : and ſo it might; 
if with us they would allow the form to be 
but a modification of the matter 3; for then it 
would import, but that the matter may be ſo 
ordered or diſpoſed by fit as to con- 
ſtitute a body of ſuch a fort and denomina- 
tion: and fo (to feſume that example) the 
form of a ſphere may be ſaid to lurk poten- 
tially in a piece of braſs in as much as that 
braſs may, by caſting, turning; or otherwiſe, 


be ſo fi as to become a ſphere. But this 
they will not admit, leſt they ſhould: make 
forms to be but accidents, though it is, for 
aught I know, as little intelligibſe how what 
is educed out of any matter, without being 
either præexiſt ent, or being any part of the 
= be a true ſubſtance, as how that 
Vor. II, 


roundneſs; that makes a piece of braſs become 
a-ſphere, can be a new: ſubſtance in it. Nor 
can they admit the other way of eduting 4 
form out of matter, as ſpitit is out of wine, 
becauſe then not only matter will be corrup- 
tible againſt their grounds, but matter and 
form would not. be two diſfering and ſubſtan- 
tial principles, but one and the ſame; though 
diverſified by firmaeſs, groſſneſa, Ac. which 
are but accidental differences. I know they 
k much of the efficacy of the agent upon 
matter in the generation of natural bodies; 
and tell us ſtrange things of his manner of 
working. But not to ſpend: time in examin- 
ing thoſe obſcure niceties, J anſwer in ſhort, 
That ſince the agent, be he what he will, is 
but a phyſical and finite agent, and ſince 
what way ſoever he works, he can do nothing 
nt to the nature of things, the diffi- 

culcy, that ſticks with me, will ſtill remain. 
For if the form produced in generation be, as 
they would have it, a ſubſtance; that was not 
ore to be found any where out of that por - 
tion of matter, wherewith it conſtitutes the ge · 
nerated body ; L ſay, that either it muſt be 
produced by refining or ſubtiliating ſome parts 
of the matter into form, or elſe it muſt be 
roduced out of nothing, that is, created: 
I ſee-no third way, how a ſubſtance can 

be produced de novo.) If they allow the firſt; 
then will the form be indeed a ſubſtance, but 
not, as they hold it is, diſtinct from matter 3 
ſince matter, however ſubtiliated, is matter 
ſtill, as the the fineſt ſpirit of wine is as truly 
a body, as was the wine itſelf that yielded ir; 
or as is the groſſer phlegm; from which it was 
extracted: - beſides tha, the Peripateticks 
teach, that the form is not made of any thing 
of the matter; nor indeed is it conceivable, 
how a phyſical agent can turn a material into 


an immaterial ſubſtance, . eſpecially matter 


being, as they themſelves confeſs, as well in- 


corruptible as ingenerable. But if they will 
not 


w, as indeed they do not, that the 
ſubſtantial form is made of any thing, that is 
material, they muſt give me leave to believe, 
that it is E out of nothing, till they 
ſhew me, how a ſubſtance can be produced o- 
ther wiſe, that exiſted no where before. And 
at this rate every natural body of a ſpecial 
denomination; as gold, marble, nitre, c. 
muſt not be produced barely by generation; 
but partly by generation and partly by cre- 
ation. And ſince it is confeſſed on all fides; 
that no natural agent can produce the leaſt 
atom of matter, it is ſtrange they ſhould in 
generation allow every phyſical agent the 
power of producing a form which, accord. 
ing to them, is not only a ſubſtance, but a 
far nobler one than matter; and thereby at- 
tribute to the meaneſt creatures that power of 
creating ſubſtances/ which the ancient natura- 
liſts thought too great to be aſcribed to God 
himſelf, and which indeed is too great to be 


aſcribed to any other than him. And there- 


fore: ſome ſchoolmen and philoſophers have 
derived forms immediately from God; but 
this is not only to deſert Ariſtatle and the Pe- 
ripatetick * they would ſeem to 


maintain; 


dai „ eee er, tence pb work 
. ing 1 ktiow not — — 
vation of bodies of hem —— — 4 

: fapernatura al: way, which ſeems 1 1moſt fa- 

_ miliar offet of natore-in; her-onditiary.courſe. 

Au a8 che p of ſbemi out of rhe 

2 of matter is-for theſe reaſons incumpre- 
benſidle to me D thoſe things, which the 


I cannot reconcile my reaſan 20: [for they cell 
us poſitively, thut thefe forms are ſubſtunces, 
yet at the ſame time they teach, that they 
depend upon matter both is Feri and in e, 
as they ſo chat out of the matter, that 
ſupports them they cunaot ſo mucli as exiſt, 
(whence they ure uſually called material forms) 
Which ib to malte them ſubſtances in name; 
and cbut accidents in truth. FM not to aſk, how 
(amotig phy ſteul things) one ſubitanct cun be 
id to depend upon another in fiers, that is 
not made of any part of it, abe very notion 
ef a ſubſtamat᷑ ia to be a ſeli . ſubſiſting entity, 
or that, hic needs no other. created being to 
ſupport it, or to make it exiſt.. Belides thar; 
| there being but two, forts of ſubſtances, ma- 
terial and immaterial, a ſubſtantial form muſt 
appertain to dne of the two a et they a- 
ſcribe things toit, that tales it very unſit to 
belreferred to eicher. To all tha add, that 
theſe imaginary material fotms| do almoſt 1 
much: trouble the doctrine of ion, as 
that of generation 21 fur a form be a true 
ſubſtance really diſtinct from matter, it malt, 
a8 I lately noted, be able to exiſt of itſelf, 
without any other ſubſtance to ſupport it 3 
thoſt {:reafon with confeſs, that the ſoul of 
n before death in- 
m: whereas they will have it, chat in cor- 
tuption tlie form is quite aholiſhed, and ut- 
terly periſhes, as not being capable of exiſt- 
ing, ſepalated from the matter, whereumo 
call a fubſtarice they make inderd an accident, 
and beſides contradict their own doc. 
trine, chat natural things are upon their cor. 
ruption reſol ved into the firſt matter z-fince; at 
this rate they! ſhould Gay; that ſuch things ate 
but partly refobvetl into the. firſt matter, and 
partly vitherü,j nothing. or into form 
men, muſt, fr aught appears, be alſo, like 
them, acoouuted immortal. Det „gon 
ISno vin now .cexamine;:thoſc arguments 
that are wont to be 1th by the ſchools 
to xvince their ſubſtantial 5 but, beſides 
that che natute and ſcope of my preſent work 
enjoins me brevity, L confeſs, that, one or two 
excepted, the arguments 1: have:found men- 
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rds than thing x 
neither inclinatidn nem leiſure to wrangle a- 
dout terms, ſhall content m ſelf to propoſe, 
and very briefly anſwer to three of thoſe, 
that are thought the lauſibleſt. t M n, 
. FirxsT then they thus argue, Omne compaß - 


\ 


— E 


forms,” ane ſoine! of them ſuch, as I bonſeft, 


17 M' tibi ullam offs firmam wobis notam plend & pland, noflramgue ſeientiam eff umbram in ſoles Scalig. 
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n fuhtentiale (for it is hrd- t Eaglith 
well / ſuch uncouth terms) requiris jj n ts 
e gie | compenetur.. 


ergo; &xc. In this ſyllogi | 
—_ deny the conſequence, but for brevi- 
ty ſake, I hall rather chuſe to deny the mi- 
nor, and. defir> the propoſers to prove it; For 
I know not any thing in nature, that is com- 
poſed of matter, and a ſubſtance diſtinct from 
9 man, who alone is made up of 
an i al form, and a human body: and 
raph Fog yrs — 
be id 0 pofit e ; 7 

I ſhall; rather than wrangle with them, give 
leave to find out ſome other name fot 

as, 9171 # , . M4 


them 

-BuT they „in the next place, 
that, if there were no ſubſtantial forms, all 
bodies would be but entia per accident, as they 
peas; which is abſurd. To which I anſwer, 
thatin the notion, that divers learned men have 
of an ent per dccidens, namely, that it is that, 
which conſiſtꝭ of thoſe things, gur non ordi- 
nantur ad unum, it may be ſaid, that though 
we do not admit fi tial forms, yet we 
need not admit natural bodies to be entia per 
accident; becauſe in them the ſeveral things, 
that concur to conſtitute the body, as matter, 
ſhape, ſituation, and motion, ordinantur per 


* 


& intrimſici to conſtitute oue natural body. 


Bur, if this anſwer ſatisfy not, I ſhall add, 
that for my part, that which Lum ſollici- 
tous about, is what nature hath made things 
to be in themſelves, not what. logician or 

ſician will call them in the terms of 
bis art it being much fitter in my judgment 
to alter words, that they may better fit the 
nature of things, than to affix a wrong nature 
toi things, that they may be accommodated 
to forms of words, that were probably deviſed, 
when the things themſelves wert not known 
or well under ſtood, if at ull thought oon. 
Wx ron I ſhall but add one argument 
more of chis ſort; arid” chat i, that if there 
were no ſubſtantial ſorins, neither could there 
quent ia abſurd, and therefore ſo is the ante- 
erdent. To which I reply, that fince the Pe- 
ripateticls themſelvea conſeſi the forms of bo- 
dies to be of themſelves unknown, all that 


2 me t0 conclude, is 
but this, that if we do not admit ſome things, 
that are not ia rerum naturd, we cannot build 
our definitions upon them: nor indeed could 
we, if we ſhould admit ſubſtantial: forms, give 
ſubſtantial definitions of natural things, ' unleſs 
we could alſo define natural bodies by things 
that We know not : for ſuch ꝰ the ſubſtantial 
forms are (as we have ſeen abready) confeſſed 
to be, by the wiſeſt Peripateticks, who pre- 
3 ſubſtanti 1 

np natural .compabium, 'except/.man, But it 
— ſuffice us to have, — of ſubſtantial, 
eſſential definitions of things; I mean, ſuch as 
are taken from the eſſential differences of 
things, which conſtitute them in ſuch a ſort 
of natural hodies, anddiferiminatethem from 


Tatze 


l 
| 


* 
— * 
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but all the arguments of this kind, that I have 
met with may, if I miſtake not, be ſuffici- 
ently ſolved by the anſwers we have given to 
theſe, or at leaſt by the upon which 


rtors of the forms we queſtion, have thought 
it requiſite to add ſome more phyſical argu- 
ments, ich (though I have not found them 
all in the ſame writers, yet) being in all but 
few, I ſhall here briefly conſider them. 
Fist them among the phyſical arguments, 
that are brought to prove ſubſtantial forms, I 
find that the moſt confidently inſiſted on, 
which is taken from the ſpontaneous return of 
heated water to coldneſs 3: which effects, ſay 
they, muſt neceſſarily beaſtribed to the action 
of che ſubſtantial form, whoſe office it is to 
preſerve the body in its natural ſtate, and, 
whea there is occaſion, to reduce it thereunto : 
and the argument indeed might be plauſible, 
we were ſure, that heated — would 
grow cold again (without. the avolation of any 
parts more agitated than the reſt,) ſuppoſing 
it to be removed into ſome of the imaginary 
tes beyond the world z but; as the caſe is, I 
ee no neceſſity of flying to a ſubſtantial form, 
the matter ſeeming to be eaſily icable o- 


therwiſe. The water. we heat is ſurrounded 


with our ain or with ſome (veſſel, or other 
hody contiguous to the air, and both the air 
and the water in theſe climates are moſt com- 
y Jeſs agitated than the juices in our 

nds; or other organs of touching, which 
makes us eſteem and call thoſe fluids, cold. 
Now when the water is expoſed to the fire, it 
is thereby put into a new agitation, more ve- 
hement than that of the parts of our ſenſory, 
which you will eaſily grant, if you conſider, 
that when the heat is ſe, it malæes the 
water - bail and ſmoke, and oftentimes run 
over the veſſel z but when the liquor is re- 
moyal from the fire, this Ired agitation 


muſt needs by degrees be: loft; either by the 
avolation of ſuch fiery. corpuſcles as the Epi- 


cureans: imagine to be got into heated waters 


or by the water's communicating the agitation - 
of ata parts to the 3 air, or to the 


veſſel that contains it, it have loſt its ſar- 
of motion, or by the ingreſs of thoſe 


igorifick atoms, where with (if any ſuch be 
to be granted) the air in theſe climates is wont 
to abound, and fo be reduced into its former - 


temperature: which may as well be done 
without a ſubſtantial form, as if a ſhip ſwim- 
ming ſlowly down à river, ſhould by a ſudden 
— of wind, blowing the ſame way the 

runs, he driven on much faſter than 
before, the veſſel upon the ceaſing of the wind 
may, without any ſuch inturnal principle, re- 
turn after a while to its former ſlowneſs of mo- 
tion. So that in this phænomenon, we need 
not have recourſe to an internal principle, the 


temperature of the external air being ſuffici- 


ent to give an account of it. And if water 
be kept, (as is uſual in poor men's houſes, that 
want cellats,) in the upper rooms of the houſe, 
in caſe the climate be hot, the water will, in 
— of the form, continue far leſs cold; 

„according to the Peripateticks, its na« 
ture requires, all the ſummer long. And let 
me here repreſent to the champions of forms, 
that, according to their doctrine, the fluidity 
of water muſt at leaſt as much proceed from 


its form, as the coldneſs ; and yet this does ſo 


much depend upon the temperature of the air; 
that in Nova Zembla vaſt quantities of water 
are kept in the hard and ſolid form of ice all 
the year long by the ſharp cold of the ambienr 
air, notwithſtanding all the pretended office 
and power of the ſubſtantial form to keep ir 
fluid; which it will never be reduced to be, 
unleſs by ſuch a thawing temperature of the 
air, as would it ſelf, for aught appears, make 
it flow again, although there were no ſubſtan= 
tial form in rerum naturs. 
Tuner is another argument much urged 
of late by ſome learned men, the ſubſtance 
whereof is this, that matter being indifferent 
to one ſort of accidents as well as to another, 
it is neceſſary there ſhould be a ſubſtantial form 
to keep thoſe accidents, which are ſaid to con- 


ſtitute it, united to the matter they belong to, 


and preſerve both them and the body in their 
natural ſtate: for ſince it is confeſſed, that 
matter hath no — to theſe accidents 
more than to any others, they demand, how 
without a ſubſtantial form theſe accidents can 
be contained and preferved ? To this I might 
tepreſent, that I am not ſo well fatisfied with 
the notion wont to be taken for granted, not 
only by the vulgar, but by philoſophers, of 
the natural ſtate of bodies; as if it were un- 
deniable, that every natural body (for as to 
ſome I ſhall not now queſtion it) has a certain 
ſtate, wherein nature endeavours to preſerve 
it, and out of which it cannot be put, bur by 
being put into a pteternatural ſtate. For the 
world being once conſtituted by the great au- 
thor of things as it now is, I look upon the 
phænomena of nature to be cauſed by the lo- 
cal motion of one part of matter hitting againſt 
another, and am not ſo fully convinced, that 
there is ſuch a thing as nature's defigning to 
ſuch a parcel of matter in ſuch a ſtate, 
that is clothed with juſt ſuch accidents, rather 
than with any other. But I lbok upon many 
bodies, "eſpecially fluid ones; as frequently 
changing their ſtate, according as they hap- 
pen to be more or leſs agirated, or otherwiſe | 
wrought upon by the ſun, and other conſide- 
rable agents in nature, As the air, — 
an 
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and other flnidg if the temperature, as”: to 
cold, or heat and rarefaction or condenſation, 
are in at the beginning of the 
ſpring here at Landon, be pitched upon as their 


natural ſtate j then not only in the torrid and ſelves; 


frozen zones they muſt have other and very 
differing natural ſtates, but here it ſelf they 
will almoſt all the ſummer and all the winter 
(as our weather · glaſſts inform us) be in a va+ 
rying tural ſtate, becauſe they will 
be in 1 either more hot and rari- 
fied, or more cold and condenſed, than in 
the beginning of the ſpring- And in more 
ſtable and conſtant bodies, I rake in many ca- 
ſes the natural ſtate to be but either the moſt 
uſual ftate, or that, wherein that, which pro- 
duces a notable change in them, finds them. 
As when a ſlender piece 
commonly flexible, and will ſtand bent every 
way, comes to be well 'hammered, I count 
that flexibility to be the natural ſtate of that 
metal, becauſe moſt commonly filyer is found 
to be flexible, and becauſe it was ſo before it 
was hammered; but the ſpringineſs it acquires 
by hammering is a ftate, which is properly 
no more unnatural tothe ſilver than the other, 
and would continue with the metal as _ as 
it, if both pieces of ſilver, the one flexible, 
the other ſpringy, were let alone and kept 
from outward violence. And as the filver, to 
be deprived of its flexiblencſs, needed the vio- 
lent motion of the hammer, ſo to deprive' it 
of its ſpring it needs the violent agitation of a 
nealing fire. Theſe things and much more 1 
might here nt ; but to come cloſe to 
the object 
ſi of are introduced into the matter by 
ents or efficient cauſes, whatever they 
be; that produce in it what (in the ſenſe for- 
merly explained) we call an eſſential (though 
not a ſubſtantial) form. And theſe accidents 
being once thus introduced into the matter, 
we need not ſeck for a new ſubſtantial prin- 
ciple 2 them there, ſince by the 
eneral law or common courſe of nature 


matter ified- by them muſt con- 
tinue in the ſuch accidents have put it 
into, till by ſome agent or other it be forcibly 
put out of it, and ſo diveſted of thoſe acci- 


ts: as in the formerly mentioned example, 
borrowed from Ariftetle, of a brazen ſphere, 
when once the motion of tools, impelled and 
guided by the artificer, have turned a piece 
of braſs into a ſphere, there needs no ne- 
ſubſtance — —— that round figure, ſince 
the braſs muſt retain it, till it be deſtroyed by 
the: artificer himſelf, or ſome other agent able 


to overcome the reſiſtance of the matter to 


be put into another figure. And on this oc- 


caſion let me confirm this ad bominem, by re- 
preſenting, that there is not an inconſiderable 


am the Peripateticks ; themſelves, 

— þ that in the elements the firſt 
ualities (as they call them) are inſtead of 
ms, and that the ſite (for inſtance) hath 
no other form than heat and dryneſs, and the 


water, than coldneſs. and moiſture. Now 
if theſe bodies, that are the vaſteſt and the 
moſt important of the ſublunary world, 
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of ſilver,” that is moſt 


to 
are ſaid to flow from it, and to be as it were 


ion, I anſwer, that the accidents 


conſift'bur of the univarſal matte ant the few 
accidents 3 and if in theſe there neeiis noſub- 
ſtantial form to keep the qualities of the mat- 
ter: united to it, and conjoined among them - 
and them in that ſtate as long 
as the law of nature requires beſides 
the four qualities, that are called firſt;'the ele- 
ments ha ve divers others, as gravity and levi- 
ty, firmneſs and fluidity; ' NING 
tranſparency, Sc. why ſhould the favourers 
of this opinion deny, that in other bodies be- 
fides the elements, qualities may be preſer ved 
and kept united to the matter they belong to, 
without the band or ſupport of a ſubſtantial 
form ? And as, when there is no competent 
deſtructive cauſe, the accidents of a body will 
by the law of nature remain ſuch as they 
were ; ſo: if there be, it cannot with reaſon 
be that the ſubſtantial form is able 
all thofe accidents of a body, that 


under its care and tuition. For if, for inſtance; 
you expoſe a ſphere or bullet of lead to a 

fire, it will quickly loſe (not to 
mention its figure) botli its cojdneſs, its con- 
ſiſtence, its malleableneſs, its colour, (for 
it will of the colour of fire,) its flexi - 
bility, and ſome other qualities 3 and all 
this in ſpite of the imaginary ſubſtantial 
form, which, according to the Peripatetical 
principles, in this caſe muſt ſtill remain in ie 
without beingable to help it. And though upon 
the taking the lead from off the ſire, iris wont 
to be educed to moſt of its former qualities, 


(for it will nat of it ſelf recover its ſphericity,) 


et that may well be aſcribed partly to its pecu- 
iar texture, and partly to the coldneſs of the 
ambient air, according to what we lately diſ- 
courſed touching heated and refrigerated wa- 
ter 3 which temperature of the air is an ex- 
trinſecal thing to the lead, and indeed it ig 
but accidental, that the lead upon refrigera. 
tion regains its former qualities: for in caſe 
the lead have been expoſed NI to a 
ſufficiently intenſe fire, it will (as we have 
Py tried) be turned into glaſs, and 
ſe its colour, ns opacity, its mal eableneſs, 
and (former degree of) flexibleneſs,” and ac- 
quire a reddiſhneſs, a degree of tranſparency, 
a.brittleveſs, and ſome other qualitits that it 
had not before: and let thefi ſubſtan- 
tial form do what it can, even when the veſ- 
ſel is removed from thx fire, to reduce or re- 
ſtore the body to its natural ſtate and accidents, 
E the former qualities will remain loſt, as 
ong as theſe preternatural ones introduced by 
the fire continue in the matter land neither 
the one — — nor the other de- 
„till ſome ſufficiently rful ex- 
trinſick agent effect the — don the 
other ſide I conſider, that the fruit, when ſe- 
ver d from the tree it grew on, is confeſſed 
to be no longer animated (at leaſt the kernels 
or ſeeds excepted) by the vegetative ſoul or 
ſubſtantial form of the plant; yet in an 0+ 
range or lemon (for inſtance) plucked from the 
tree, we ſee, that the ſame colour, the ſame 
odour, the ſame taſte, the ſame figure, the 
ſame conſiſtence, and, for aught we 
5 t 


the ſame other qualities, whether ſenſible or 
even occult, as are its antidotal and antifcor- 
butical virtues, that - muſt before be ſaid to 
have: flowed from 8 — 
continue many mont ſome years, 
aſter the fruit has ceaſed 1 commerce 
with the tree, (nay, though the tree, where- 
on it grew, be pe in the mean time 
hewn down or burnt, and though conſequently 
its vegetative ſoul or form be deſtroyed,) as 
when it grew thereon, and made up one plant 


barb, ſenna, and many other ſimples will, for 
divers years after they have been deprived of 
their former vegetative foul, retain their pur- 
gative and other ſpecifick properties. 
1 Find it likewiſe urged, that there can 
be no reaſon, why whiteneſs ſhould be ſepa- 
rable from a wall, and not from ſnow or milk; 
unleſs we have recourſe to ſubſtantial forms. 
But in caſe men have agreed to call a thing by 
| ſuch a name, becauſe it has ſuch a particular 
quality, that differences it. from others, we 
need go no farther to find a reaſon, why one 
quality, is eſſential to one thing, and not to 
another. As in our former example of a 
braſs ſphere, the figure is that, for which we 
give it that name; and therefore, though you 
may alter the figure of the matter, yet by 
that very alteration the body periſhes in the 
capacity of a ſphere, whereas its coldneſs may 
be exchanged for heat, without the making it 
the leſs a ſphere, becauſe it is not for any 
ſuch quality, but for roundneſs, that a body 
is ſaid to be a ſphere. And ſo firmneſs is an 
inſeparable qu - tho, ice, though this or that 
particular figure be not, becauſe that it is for 
want of fluidity, that any thing, that was im- 
mediately before a liquor, is called ice; and 
congruouſly hereunto, though whiteneſs were 
— — from ſnow and milk, yet that 
would not neceſſarily infer, that there muſt 
be a ſubſtantial form to make it ſo: for the 
firmneſs of the corpuſcles, that compoſe ſnow, 
is as inſeperable from it as the whiteneſs; and 
yet it is not pretended to be the effect of the 
ſubſtantial form of the water, but of the ex- 
ceſs of the coldneſs of the air, which (to uſe 
vulgar, though perhaps unaccurate expreſſions) 
puts the water out of its natural ſtate of flui- 
dity, and into a preternatural one of firmneſs 
— brittleneſs. And the reaſon, why ſnow ſel- 
dom loſes its whiteneſs but with its nature, 
ſeems to be, that its component particles are 
ſo diſpoſed, that the ſame heat of the ambi- 
ent air, that is fit to turn it into a tranſparent 
body, is alſo fit to make it a fluid one, which 
when it is become, we no longer call it 
ſnow, but water; ſo that the water loſes its 
whiteneſs, though the ſnow do not. But if 
there be a cauſe proper to make a convenient 
alteration of texture in the ſnow, without 
melting or reſolving it into water, it may 
then exchange its whiteneſs for yellowneſs, 
without loſing its right to be called-ſnow : as 
I remember I have read in an eminent wri- 
ter, that de fad in the northern regions to- 
wards the pole, thoſe parcels of ſnow, that 
wy lain very long on the ground, degenerated 
OL, | 


with it. And we find, that tamarinds, rhu- 
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in time into a yellowiſh colour, very differing 


from that pure whiteneſs to be obſerved. in the | 


ighbouring ſnow lately fallen, vo 
Au r there yet remains an argument for ſub- 
ſtantial forms, which, though (perhaps becauſe 
yſical) wont be over or ſlightly an- 
wered by their oppoſers, will for the ſame 
reaſon deſerve to be taken notice of here; and 
it is, that there ſeems to be a neceſſity of ad- 
mitting ſubſtantial forms in bodies, that from 
thence we may derive all the various chan 
to which they are ſubject, and the differing 
effects they 4 the preſervation and re- 
ſtitution of the ſtate requiſite to each particular 
body, as alſo the keeping of its ſeveral parts 


; _ United into one Forum, To the anſwering of 


this argument ſo many things will be found 
applicable both in the paſt and ſubſequent 
wg of theſe notes, that I ſhall at preſent 
ut point the chief particulars, on which the 
ſolution 13 JO 
I Cons1DxR then firſt, that many and great 
alterations may happen to bodies, which ſeem 
manifeſtly to proceed from their peculiar tex- 
ture, and the action of outward agents upon 


them, and of which it cannot be ſhewn, that 


—— 


they would happen otherwiſe, though there 
were no ſubſtantial forms in rerum naturd : as 
we ſee, that tallow (for inſtance) being mel- 
ted by the fire, loſes is coldneſs, firmneſs, and 
its whiteneſs, and acquires heat, fluidity, and 
ſome tranſparency; all which being ſuffered to 
cool, it preſently changes for the three firſt 
named qualities, And yet divers of theſe 
changes are plainly enough the effects partly 
of the fire, partly of the ambient air, and 
not of I know not what ſubſtantial form : and 
as it is both evident and remarkable, what 
great variety of changes in qualities, and pro- 
ductions in new ones, the fire (that is, a bo- 
dy conſiſting of inſenſible parts, that are va- 
riouſly and vehemently moved) doth effect 
by its heat, that is, by a modified local mo- 
tion 3 I conſider further, that various opera- 
tions of a body may be derived from the pe- 
culiar texture of the whole, and the mechani- 
cal affections of the particular corpuſcles or 
other parts, that compoſe it, as we have often 
occaſion to declare here and there in this trea- 
tiſez and particularly by an inſtance, ere 
long to be further inſiſted on, namely, that 
though vitriol made of iron with a corroſive 
liquor be but a factitious body, made by a 
convenient appoſition of the ſmall parts of 
the ſaline menſtruum to thoſe of the metal, 
yet this vitriol will do moſt, if not all, of the 
ſame things, that vitriol made by nature in 
the bowels of the earth, and digged out thence, 
will perform : and each of theſe bodies may 
be endowed with variety of differing quali- 
ties,, which I ſee not, why they muſt flow in 
the native vitriol from a ſubſtantial form, 
ſince in the factitious vitriol the ſame quali- 
ties belong to a form, that does plainly e- 
merge from the coalition of metalline and ſa - 
line corpuſcles, aſſociated together, and diſ- 
poſed of after a certain manner. | 
Ax laſtly, as to what is very rar 0 
as welÞas plauſibly pretended, That a ſub- 
| 6 ſtantial 
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to 
wh 


of conyen 
eat "met 
_ aſſiſtance 
fot this matter. For not to repeat what I juſt 
art, whoſe are as well unired 
together, as thoſe of the native vitri 
ſerve, that a pear grafted upon a"Uj 
inoculated upon an apricoek, 
good fruit, and grow up with the ft 
H they both made but one tree, 
were animated but by the fame” 
form ; whereas indeed both the ſtock, and 
prrmy mt; or grafted plant, have each 
m its own form, as may appear 

differing leaves and s e 
bear. And that, which makes to our 
vegetation and t 


ribution'of alimencs are in ſueh 'caſes well 


made, t the nouriſhed 
tal plant, if I may fo call it, have not one 
common ſoul or ſorm ; which is yet more re- 
markable in the e that T have ſeen 
growing upon o e- trees, erab - trees, 
apple · trees, and other plants, in which the 
mi often differs widely from that 
kind of plant, on which it grows 

ers. And ſor the durableneſs of the union 


twixt bodies, that a ſubſtantial form is not 


requiſite to procure it, I have been induced to 
think, by conſidering, that filver and gold, 
being barely mingled by infuſion, will have 
their minute parts more cloſely united, than 
thoſe of any plant or animal, that we know of. 
And there is ſearce any natural body, wherein 
the form makes ſo ſtrict, durable, and indif- 
ſoluble an union of the parts it conſiſts of, as 
that, which in that factitious concrete we call 
glaſs, ariſes from the bare commiſtion of the 
corpuſcles of ſand with thoſe faline ones, 
wherewith they are colliquated by the vio- 
lence of the fire: and the like may be ſaid of 
the union of the proper accidents of glaſs 
with the matter of it, and betwixt one ano- 
TT TOS | 1 0 
To draw towards a concluſion, I know it 
is alleged as a main conſideration on the be- 
half of ſubſtantial forms, that theſe being in 
natural bodies the true principles of their pro- 
perties, and conſequently of their operations, 
their natural philoſophy muſt needs be very 


4 ect and deſective, who will not take in 
ſuch forms: but for my part I confeſs, that tri 


this very conſideration does rather indi 

than incline me to admit them. For if in- 
deed there were in 
thing as a ſubſtantial form, from which all 
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natural body ſuch a 
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y. Whereas indeed. 'almoſt all 
accounts to be met with of diſi - 
are given by ſuch as either 
„or at leaſt do nat take 
notice of al forms. - And it is evi - 
dent by the clear ſolutions (untouched by ma- 
ny vulgar philoſ ) we mect with of many 
in Staticks, ' and other parts 
of the Mechanicks, and eſpecially in the Hy: 
many phenomena may ved, without 
imploying a fubſtantia]- form. © And on the 
other fide, I do not remember, that either A. 


— — 
do not acknow 


and proſ- leaſt 


take an eaſy way to reſolve all difficulties in 
without rightly reſolving any one in 
rticular; and would make a rare philo- 
hy, if it were not far more eaſy than ſa- 
for if it be demanded, why jet at- 
ſtraws, — pages choler, ſnow 

the rather than graſs, &c..to fay, 
theſe the like effects are performed 
fubſtantial forms of the reſpective bo- 
is at beft but to tell me, what is tae agent, 
effect is wrought ; an ſeems to 


S'P 


; 


IF 
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herefore I do n 


-£ 


its properties and qualities immediately flow, ig 


fince we ſee; that the actions of bodies upon 
one another are for the . not all) 
immediately performed by their oem or 
accidents, it would ſcarce be poſfible to expli- 
cate very many of the explicable phæno- 
mena of nature, without having recourſe to 
them 3 and it would be ſtrange, if many of 


. Nomina tu lapidis, qui quotidie tuis oculiz dfroater, firman, & Phyllids ſolus habeto. Scal. contra Card. 


ſome of choſe many things, that'indiſpoſed me 


to acquieſce in the received doctrine of ſub- 
ſtantial forms z but in caſe any more piercing 
inquirer ſhall perſuade himſelf, that he under- 
ſtands it t , and can explicate it 
clearly, I ſhall congratulate him for fuch hap- 

| | Fave £4 


| knowledge of. 


are wont to 


' neral way, oy intelligible 


intelletuals, and be very ready to he in · 
med by him, But ſince what the ſchools 
a of the origin, and attribuces 
of ſubſtantial forms, is that, Which, I. 
feſs, I 4 comprehend z and 


„ appears 
hope, be excuſed, if, leaving thoſe, that 
pntend for them, the liberty of making what 


out them; as not ſcrupling to. confeſs, that 
thoſe, that I cannot explicate, at leaſt in a ge- 


rinciples, I' am 
to the diſti und particutee 
doctrine touch ing the origin 


not yet arri 


No for our 


— 


of forms, it will not be difficult to col - 


lect it from what we formerly diſcourſed about 
qualities and forms together: far the form of 
2 e being, according to us, but an 
eſſential ification, and as it were the 

of its matter z or ſuch a convention of 
the bigneſs, ſhape, motion, (or reſt,) fitua- 
tion and contexture, (together with the thence 
reſulting qualities) of the ſmall parts, that 
compole the body, as is neceſſary to cons 
ſtitute and denominate ſuch a particular bo- 
dy; and all theſe actions being producible in 
matter by local motion, it is agreeable to our 
hypotheſis to ſay, that the firſt and univerſal, 
though not immediate cauſe of forms is none 
other but God, who put matter into motion, 
{which belongs not to its eſſence,) and eſta- 
bliſhed the laws of motion amongſt bodies, 
and alſo, according to my opinion, guided it 
in divers caſes at the beginning of things; 
and that, among ſecond cauſes, the grand ef- 
ficient of forms in local motion, which, by 
variouſly dividing, ſequeſtring, tranſpoſing, 
and ſo connecting the parts of matter, pro- 
duces in them thoſe accidents and qualities, 
upon whoſe account the portion of matter 
they diverſify, comes to ng to this or 
that determinate ſpecies of natural badies, 


which yet is not ſo to be underſtood, as if mo- 


tion were only an efficient cauſe in the gene- 
ration of bodies, but my often (as in water, 
fire, c.) it is alſo one of the chief accidents, 
that concur to make up the form, | 
Bur in this haſt ſummary account of the 
origin of forms, I think myſelf obliged to de- 
clare to you a little more diſtinctly what I juſt 
now intimated to be my own opinion, And 
this I ſhall do by advertiſing you, that though 


+ Epicurus in his epiſtle to Pyrboctes. 
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I agree. with our Epicureans, 
probable, that the world is made up of an ionu- 
merable multitude of ſingly inſenſible cor- 
puſcles, endowed with their own ſines, ſhapes, 
and. motions z and though, I agree with the 
thans, in believing (as I find that 4. 
naxagoras did of old) that matter hath not its 
motion from. it ſelf, but originally fram God: 
* in this I differ both from . and 
Cartes, that whereas the former of them 
plainly denies, that the world was made by a 
ny deity (for deities he owned,) and the latter 
of them, for aughe I can find in his writings, 
or thoſe of ſome of his eminenteſt diſciples, 
thought, that God having once put matter in- 
to motion, and eſtabliſhed the laws of that 
motion, needed not more particularly inter- 
pole for the production of things corporeal, 
nor even of plants or animals, which, accord- 
ing to him, are but engines: I do not at all 
ieve, that either theſe Carteſian laws of 
motion, qr the Epicurcan caſual eoncourſe of 
atoms, could bring mere matter into fo orderly 
and well-contrived a fabrick as this world. 
And. therefore I think, that the wiſe author of 
nature did not anly put matter into motion, but, 
when he reſolved to make the world, did ſo 
regulate and guide the motions of the ſmall 
parts of the univerſal mattery as to reduce 
the greater ſyſtems of them into the order 
they were to continue in; and did more par- 
ticularly contrive ſome portions of that mat- 
ter into ſeminal rudiments or principles, 
lodged in convenient receptacles, (and, as it 
were, wombs,) and others into the bodies of 
plants and animals: one main part of whoſe 
contrivance did, as I apprehend, conſiſt in 
this, that ſome of their organs were ſo fram- 
ed, that ſuppoſing the fabrick of the greater 
bodies of the univerſe, and the laws he had e- 
ſtabliſhed in nature, ſome juicy and ſpirituous 
rts of theſe living creatures muſt be fit to 
C turned into prolifick ſeeds, whereby they 
may have a power, by generating their like, 


to propagate their [pecics, So that, accorde 
10 


ing to my apprehenſion, it was at the begin- 
ning neceſſary, that an intelligent and wiſe 
agent ſhould contrive the univerſal matter into 
the world, (and eſpecially ſome portions of it 
into ſeminal organs and principles,) and ſettle 
the laws, according to which the motions and 
actions of its parts upon one another ſhould 
be regulated : without which interpoſition of 
the world's architect, however moving mat- 
ter may, with ſome probability (for I ſee not 
in the notion any certainty) be conceived to 
be able, after numberleſs occurſions of its in- 
ſenſible parts, to caſt it ſelf into ſuch grand 
conventions and convolutions as the Carte- 
ſians call N wed 1 oem ber) 
4 curus ſpeaks « under the name of g- 
7900 x) dwnons 5 yet I think it utterly - 
probable, that brute and unguided, though 
moving, matter ſhould ever convene into ſuch 
admirable ſtructures, as the bodies of perfect 
animals. But the world being once framed, 
and the courſe of nature eſtabliſhed, the pr 
| | turali 


* Ariſtotle ſpeaking of Anaxagoras, in the firſt chapter of the laſt book of his. Phyſicks, hath this paſſage : Dicic 
(Anaxagoras) cam on nia fimul efſent, atque quieſcerent tempore infinito, mentem moviſſe ac ſegregaſſe. 
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1 or eee agen ere has recourſe 


to the firſt cauſe hut for ics general and ordi- 


ſupport and influence, whereby it pre- 
* matter r 
or defition ; and in explicating particular 
5 na conſiders a the ſize, ſhape, 
motion, (or want of it,) texture, and the re- 
ſulting qualities and attributes of che ſmall 
particles of matter; - And thus in this | 
- automaton, the world, (as in a watch or 
clock, ) the materials it conſiſts vf being left 
to themſel ves, could never at the fixſt convene 
into ſo curious an engine: and yet when the 
ſkilful artiſt has once made and ſet it a going, 
the 
for the number, bigneſa, proportion, 
1 (or endeavour,) reſt, 'coapta- 
tion, and other mechanical affections of the 
ſpring, whole; Pure and other it is 

made up of: and thoſe effects of ſuch a watch, 
that cannot this way be explicated, muſt, for 
aught I know, be conſeſſed not to be fuffici- 
ently underſtooddd. on Et @ 
Bu r to return thicher, whence my duty to 

the author of nature obliged me to make this 
2 eſſion: 11 N 5 2 

Tux hitherto propoſed touch- 

ing the origination of forms, hath, I hope, 
been rendered le by divers particulars 
in the paſt diſcourſes, and will be both exem- 
plified and confirmed by ſome of the experi- 
ments, that make the latter of this pre- 
ſent treatiſe, (eſpecially the fiſth and ſeventh 
of them,) which, containing iments of 
r the form of à ſalt and a metal, 
do chiefly 1 hiſtorical or experi- 
mental part of What we deliver touching the 
origin of forms. And indeed, beſides the 
two kinds of experiments preſently to be men- 
tioned, we might here HR you a third 
ſorr, conſiſting partly of divers relations of 
metalline 2 delivered upon their 


- 
* ” 
. 


ExrRRIMEN TS an Tours ab the = 


ſtteſs upon thoſe, that I cannot my ſelf make 
long to another 
what 


mena it-exhibits are to be accounted 


that new diſpoſition of its parts, as other bo- 


 ſipated, and as it were taken in pieces like a 


conſtitute new bodies of natures very differ- 
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on eredit by credible men, chat are not al- 
chymiſts ;' and partly of ſome experiments 
(fome-tnade, ſome directed. by us) of chang- 
ing both bodies totally inflammable'almoſt to- 

ly into water ; and a good part even of di- 
ſkilled rain water without additament into 
earth ; and diſtilled liquors, readily and to- 
tally mingleable with water, pro parte into a 
true oil, chat will not mix with it. This ſort 
of experiments, I. ſay, I might here annex, if 
I'thought fit, in chis place, either to lay any 


out, or to transfer hither thoſe experiments 
* bodies not metalline, that 

treatiſe. But over and above 

b notes and the experiments, that 
are to follow them, contain towards the mak - 
of what we teach concerning forms, we 
will here for: further confirmation proceed to 
add + two forts of experiments, (beſides the 
third already mentioned.) The one, wherein 
it appears, that bodies of very differing na- 
tures, being put together, like the wheels and 
other pieces of a watch, and by their con- 
nexion acquiring a ne texture, and ſo new 
qualities, may, without having recourſe to 
a ſubſtantial form, - compoſe ſuch a new con- 
crete, as may as well deſerve to have a ſub- 
ſtantial form attributed to it, by virtue of 


dies, that are ſaid to be endowed therewith : 
and the other, that a natural body being diſ- 


watch, may have its parts ſo aſſociated, as to 


ing from its own, and from each other; and 
E theſe diſſipated and ſcattered parts, by 
ing recol lected and put together again like 
the pieces of a watch, in the like order as be- 
fore, may recompoſe (almoſt, if not more 
than almoſt) ſuch another body, as that they 
made up before they were taken aſunder. 


A. 8 ä * 
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J. EXPERIMENTS and THOUGHTS about the Production 
| and Reproduction of FORMS. 


T was not at random, that I ſpoke, when, 
in the ing notes about the origin of 
qualities, I intimated, that it was very much 
a kind of tacit agreement, that men had 
diſtinguiſhed the ſpecies of bodies, and that 
thoſe diſt inctions were more arbitrary, than we 
are wont to be aware of. For I confeſs, that 
I have not yet, either in Ariſtotle or any other 
writer, met with any genuine and ſufficient di- 
agnoſtick and boundary for the diſcriminating 
and limiting the ſpecies of things; or, to f 
more plainly, I have not found, that any na- 
turaliſt has laid down a determinate number 


and ſort of qualities or other attributes, which 
is ſafficjent and neceſſary to conſtitute all por- 
tions of matter, endowed with them, diſtinct 


* The Sceptical Chymiſt. 


kinds of natural bodies. And therefore I ob- 
ſerve,” that moſt commonly men look upon 
theſe as diſtin ſpecies of bodies, that have 
had the luck to have diſtin names found out 
for them; though perhaps divers of them 
differ much leſs from one another than other 
bodies, which (becauſe they have been huddled 
up under one name,) have been looked upon 
as but one ſort of bodies. Bat not to lay any 
weight on this intimation about names, I 
found, that for want of a true characteriſtick 
or diſcriminating note, it hath been and is 
ſtill both very uncertain as to divers bodies, 
whether they are of different ſpecies or of the 
ſame, and very difficult to give a ſufficient 
reaſon, why divers bodies, wherein m_— 
| EW 
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afliſted by art, ſhould not as well -paſs- for 
diſtinct kinds of bodies, as others, that are 
generally reckoned to be ſ00 

WazTRER (for inſtance) water and ice 
be not to be eſteemed diltin& kinds of bodies, 


is ſo little eyident, that ſome, that pretend to 


be very well verſed; in Ariſtotle's writings and 


opinions, affirm him to teach, that water 


loſes not its on nature by being turned into 


ice 3 and indeed I remember 1 have read a 
text of his, that ſeems expreſs enough to 
this purple, and the thing it ſelf is made 
plauſible by the reducibleneſs of ice back a- 
gain into water. And yet I remember, Galen 
is affirmed to make theſe two diſtinct ſpecies 
of bodies; which doctrine is favoured by the 
differing qualities of ice and water: for not 
only the one is fluid, and the other ſolid, and 
even brittle, but ice is alſo commonly more 
or leſs opacous in compariſon of water, being 
alſo lighter than it in ſpecie, ſince it ſwims 
upon it. To which may be added, that ice 
beaten | with common falt will freeze other 
bodies, when water mingled with ſalt will 
not. And on this occaſion I would propoſe 
to be reſolved, whether muſt, wine, ſpirit of 
wine, vinegar, tartar, and vappa, be ſpeci- 
 keally diſtin. bodies? and the fike queſtions 
I would aſk concerning a hen's egg, and the 
chick, that is afterwards hatched out of it; as 
alſo concerning wood, aſhes, ſoot, and like- 
wiſe the eggs of {ilkworms, which are firſt 
ſmall caterpillars, or (as ſome think them) 
but worms, when they are newly hatched, 
and then aurelia's, (or huſked maggots,) 
and then butterflies; which I have oblerved 
with pleaſure to be the ſucceſſive production 
of the prolifick ſeed of ſilk- worms. And whe- 
ther the anſwer to theſe queries be affirmative 
or negative, I doubt the reaſon, that will be 
ivers caſes, whereto I might apply it. And 
a more puzzling 8 it may be to ſome, 
whether a charcoal, being throughly kindled, 
do ſpecifically differ from another charcoal ? 
For, according to thoſe I argue with, the 
fire has penetrated it quite through; and 
therefore tome of the recent Ariſtotelians are 
ſo convinced of its being tranſmuted, that all 
the ſatisfaftion I could find from a very ſubtle 
modern ſchoolman to the objection, that if 
the glowing coal were plunged into water, it 
would be a black coal again, was, that, not- 
withſtanding that reduction, the form of a 
charcoal had been once aboliſhed by the fire, 
and was reproduced by God, upon the re- 
gained diſpoſition of the matter to receive it, 
Non is it very eaſy to determine, whether 
clouds, and rain, 70 hail, and ſnow, be bo- 
dies ſpecifically diſtinct from water and from 
each other, and the writers of meteors are 
wont to handle them as diſtinct, And if ſuch 
flight differences as thoſe, that diſcriminate 
theſe bodies, or that, which diſtinguiſhes wind 
from exhalations, whoſe courſe makes it be 
ſufficient to conſtitute differing kinds of bodies, 
Vo L. II. 


given for either of the two, will not hold in 


; Joiner makes a ſtool, or a 


ſometimes afford us the like pr 


it will be hard to give a ſatisfactory reaſon, 
why other bodies, that differ in more or 
more conſiderable particulars, ſhould not en- 
Joy the ſame privilege. And I preſume, that 
ſnow differs leſs from rain, than paper doth 
from rags, or glaſs made of wood-aſhes does 
from wood. And indeed men having by ta- 
cit conſent agreed to look upon paper, and 
glaſs, and ſoap, and ſugar, and braſs, and 
ink, and pewter, and gunpowder, and I 
know not bow many others, to be diſtinct 
ſorts of bodies, I ſee not, why they may not 
be thought to have done it on as good 
grounds, as thoſe, upon which divers other 


' differing ſpecies of bodies have been conſtitu- 


ted. Nor will it ſuffice to object, that theſe 
bodies are factitious; for it is the preſent na- 
ture of bodies, that ought to be conſidered 
in referring them to ſpecies, which way ſo- 


ever they came by that nature: for ſalt, that 


is in many countries made by boiling ſea-wa- 
ter in cauldrons and other veſſels, is as well 
true ſea-ſalt, as that, which is made in the Ie 
of Man, (as navigators call it,) without any 
co-operation of man, by the bare action of 
the ſun upon thoſe parts of the ſea-water, 
which chance to be left behind in hollow pla- 
ces, after a high ſpring-tide. And ſilk- 
worms, which will hatch by the heat of hu- 
man bodies, and chickens, that are hatched 
in Zgypt by the heat of ovens or dunghils, 
are no leſs true ſilkworms or chickens, than 
thoſe, that are hatched by the ſun or by hens. 
As for what may be objected, that we muſt 
diſtinguiſh betwixt factitious bodies and natu- 
ral, I will not now ſtay to examine, how far 
that diſtinftion may be allowed: for it may 
ſuffice for our preſent purpoſe to repreſent, 
that whatever may be ſaid of factitious bo- 
dies, where man does, by inſtruments of his 
own providing, only give figure, or alſo 
contexture to the ſenſible (not inſenſible) parts 
of the matter he works 2 3 as when a 
atuary makes an 
image, or a turner a bowl: yet the caſ- may 
be very differing in thoſe other factitious 
productions, wherein the inſenſible parts of 
matter are altered by natural agents, who per- 
form the greateſt part of the work among 
themſelves, though the artificer be an aſſi- 
ſtant, by putting them together after a due 
manner. And therefore I know not, why 
all the productions of the fire made by chy- 
miſts ſhould be looked upon, as not natural, 
but artificial bodies; ſince the fire, which is 
the grand agent in theſe changes, doth not, 
by being employed by the chymiſt, ceaſe to 
be and to work as a natural agent. And ſince 
nature her ſelf doth, by the as of the fire, 
auctions, that 
the alchy miſt's art preſents us: as in Ana, 
Veſuvius, and other burning mountains, (ſome 
of whoſe productions I can ſhew you,) ſtones 
are ſometimes turned into lime, (and ſo an 
alkalizate ſalt is produced,) and ſometimes, 
if they be more —— to be fluxed than cal- 


cined, 


® See Lib. 1. de Gen. & Corr. t. 80. Idem corpus (ſays he there) guanguam continuum, alias liguidum, alias concre- 
tum videmus, non divifione aut compofitione hoc 4 2 converfione, aut attactu, ficuti Democritus aferit ; nam ne» 


gue tranſpoſitione, negue Naturz demutatione (d 72 pwerataracy 


i Quow) ex liquide concretum evadere folet, 
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fa 


cined, brought to vitrification z-metalline and 
mineral bodies are by the violence of rhe 


fire eolliquated into maſſes of very ſtrange and 


 cortpounded! natures, Aſhes and metalline 
| flowers of divers 


kinds are fcattered — 9 
neighbouring places, and copious ers 

fulphur, ſublimed by the internal hre, have 
been ſeveral times found about the vents, at 


| which the fumes are diſcharged into che air: 


(as I have been aſſured by ingemous viſitors of 
fach places, whom I purpoſely inquired” of, 
touching theſe ere; for of theſe travellers 
more than one ahſwered me, they had them- 
ſelves gathered, and had brought ſome very 
good.) Not to add, that I have ſometimes 

cted, upon no abſurd grounds, that di- 

of the minerals and other bodies, we 
meet with in the lower parts of the earth; 
and think to have bern formed and ſodged 
there ever fifce the beginning of things, have 


been ſiner produred there by the help of fab! pe 


erraneal fires or other hears, "which" may ei- 
by their immediate action, and exceeding- 
2 long application, very much alter ſome bo- 
es By changing ther texture; as when lead 
is turned into minium, and tin into putty, by 
the operation of the fire in a few hours, or by 
elevating, in the form of exhalations or va- 
ars, divers ſaline and ſulphureous corpuf. 
les or particles of unripe, or (to uſe a'chymi- 
cal term of — CT minerals, — 
aps metals, which may very much alter 

NN te, and thereby vary the kind of o- 
ther ſubterraneal bodies, which they pervade, 
and in which they often come to be ineorpo- 
rated; or elſe' may, by convening among 
themſelves, - conſtitute particular concretigns, 
as we ſee, that the fumes of ſulphur and thoſe 


of mercury unite into that lovely red maſs, 


which in the ſhops they call vermilion, and 
which is ſo like to the mineral, whence we 
uſually obtain mercury, that the Latins give 
them both the ſame name Cinnabaris, and in 
that are imitated by the French and lralians ; 
in whoſe favour I ſhall add, that if we ſup- 
poſe this mineral to conſiſt of a ſtony con- 
cretion, penetrated by ſuch mineral fumes, as 
I have been. ſpeaking of, the appellation 
may be better excuſed than perhaps you ima- 
gine; ſince from Cinnabaris natrua not only 1 
obtained a conſiderable quantity of good run- 
ning mercury, (which is that, men are wont 
to ſeek for from it,) but to gratify my eurio- 
ſity ſomewhat further, I tried an eafy way, 
that came into my mind, whereby the caput 
mortuum afforded me no deſpicable quantity 
of good combuſtible ſulphur. But this upon 
the by, being not obliged to ſet down here 
the grounds of my paradoxical conjecture a- 
bout the effects of ſubterraneal fires and 


heats, fince I here lay no ſtreſs upon it, but 


return to what I was ſaying about tna, 
and other Voleanos. Since then theſe pro- 
ductions of the fire, being of nature's own 
making, cannot be denied to be natural bo- 
dies, I ſee not, why the like productions of 
the fire ſnould be thought unworthy that 
name, only becauſe the fire, that made the 
former, was kindled by chance in a hill, and 
that, which produced the latter, was kindled 


help of art, does oftentimes 


_ EXPERIMENTS and THOUGHTS: about the 


by a man in a furnace. And if flower of ful- 
phur, lime, glaſte, and colliquated mixtures 
of metals and minerals are to be reckoned a- 
bee bod ies, * — to be but rea- 
onable, that, upon me grounds, we 
ſhould admit flower of antimony, lime, and 
glaſs, and pewter, and braſs, and many o- 
ther chymical concretes, (if I may fo 
them) to be tuken into the "fame number; 
and then it will be evident, that to diſtin- 
guiſh the ſpecies of natural bodies, a con- 
courſe of accidents will, without conſidering 
any ſubſtantial form, be ſufficient; | 
- BuT becauſe:T'niced not, on this occaſion, 
have recourſe to inſtances of à difputable 
nature, I will pitch, for the illuſtration of 
the mechanical production of forms, upon 
vitriol. For ſince nature herſelf, without the 
conerete; (as I have elſewhere n by ex- 
rience,) chere is no reaſon, why vitriol, pro- 
duced by eaſy chymical operations, ſhould 
not be looked upon as a body of the fa 
nature and kind. And in factitious vitriol, 
our knowing what ingredients we make uſe 
of, and how we put chem together, enables 
us to judge very well how vitrioſ is produced. 
But becauſe it is wont to be reckoned with 
ſalt · petre, ſea- ſalt, and ſal· gem, among true 
ſalto, I think it requiſite to take notice, in 
the firſt place, that vitriol is not a mere falt, 
but that, which Paracelſus ſome where, and 
after him divers other 8 iſts call a ma- 
giftery, which in their ſenſe (for there are, 
that uſe it in another,) commonly ſignifies a 
preparation, wherein the body oo hi prepared 
has not its principles ſeparated ; as in diſtil- 
latien, incineration, Se. but wherein the 
whole body is brought into another form, by 
the addition of fome ſalt or menſtruum, that 
is united per minima with it. And agreeably 
to this notion we find, that from common vi- 
triol, whether native or factitious, may be 
obtained (by diſtillation and reduction) an 
acid ſaline ſpirit, and a metalline ſubſtance, as 
I elſewhere mention, that from blue vitriol 
copper may be (by more than one way) ſe- 
parated. And I the rather give this adver- 
tiſement, becauſe that as there is a vitriol of 
iron, which is uſually green, and another of 
copper, which is wont to be blue, and alſo a 
white vitriol, about which it is diſputed what 
it holds, (though that it holds ſome copper, I 
have found ;) and yet of all theſe are without 
ſcruple reputed true vitriols, notwithſtandin 
that they differ ſo much in colour, and 15 f 
have diſcovered) in ſeveral other qualities; 
ſo I ſee no reaſon, why the other minerals, 
being reduced by their proper menſtruums in- 
to ſalt like magiſteries, may not paſs for the 


vitriols of thoſe metals, confequently for 
natural bodies: which, if ted, will add 
ſome confirmation to our Jofrine, though its 


being granted is not neceffary to make it out. 


For to confine ourſelves to vitriol, it is known 
among chymiſts, that if upon the filings of 
Mars one put a convenient quantity of that 
acid diſtilled liquor, which is (abuſively) 
wont to be called oil of vitriol, diluting the 
mixture with rain or with common water, it 

is 
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zs eaſy by filtrating the ſolution, by evapo- 


rating che aqueous ſuperſtuity of it, and by 
leaving the reſt for a competent while in a 
cellar, (or other cold place) to cryſtallize; it 
is eaſy,” I ſay, by this means to obtain a vi- 


triol of iron Which agrees with the other vi- 


trio] of vitrio-ſtones or marchaſites, 
ſented us by nature, without the help of 

other menſtruum, than the rain, that falls upon 
them from the clouds, in I know not how 


many qualities, part obvious, and part of them | 


occult: as, (of the firſt ſort) in colour, tranſ- 
parency, brictleneſs, eaſineſs of fuſion, ſtyp- 
tical taſte, reducibleneſs to a red powder by 
calcination, and other qualities more obvious 
to be taken notice of; to which may be an- 
nexed divers qualities of the ſecond fort, (I 
mean the more abſtruſe ones, ] as the power to 
turn in a trice an infulion of galls, made in 
ordinary water, (as alſo to turn a certain clear 
mineral ſolution, elſewhere mentioned,) into 
an inky colour ; to which, in all probability, 
we may add a faculty of cauſing vomits even 
in a ſmall daſe, when taken into the ſtomach 


of a man, and that remarkable property of 


being endowed with as exact and curious a 
ſhape or figure, as thoſe, for which ſalts have 
been, by. modern philoſophers eſpecially, ſo 
much admired. But, that no ſcruple might 
ariſe from hence, that in the vitriolum martis 
wont to be made by chymiſts, the menſtruum, 
that is employed, is the oil of common vitriol, 
which may be ſuſpected to have retained the 
nature of the concrete whence it proceeded 
and ſo this factitious vitriol __y not be barely 
a new production, but partly a recorpo- 
rification, as they ſpeak, of the vitriolate cor- 
puſcles contained in the menſtruum: to pre- 
vent this ſcruple, I ſay, (which yet 1 
would not much trouble a conſidering chy miſt) 
I thought fit to employ a quite other men- 
ſtruum, that would not be ſuſpected to have 
22 of vitriol in it. And though aqua 
fortis and ſpirit of nitre, however they cor- 
rode Mars, are unfit for ſuch a work ; yet 
having pitched upon ſpirit of ſalt inſtead of 
oil of vitriol, and proceeding the ſame way, 
that has been already ſet down, it anſwered 
our expectation, and afforded us a good green 
vitriol. Nor will the great diſpoſition I have 
obſerved. in this our vitriol to reſolve, - by the 
moiſture of the air, into a liquor, make it 
eſſentially differing from other vitriols, ſince 
it has been obſer ved, and particularly by 
Guntherus Belichius more than once, that even 
the common vitriol he uſed in Germany, wall 
alſo, though not ſo eaſily as other ſalts, run 
(as the chymiſts phraſe it) per deliquium. And 
to make the experiment more compleat, 
though we did not find either oil of vitriol, 
or ſpirit of ſalt, good menſtruums to make a 
blue venereal vitriol out of copper, (however 
filed or thinly laminated,) and though upon 
more trials than one, it appeared, that aqua 
fortis and ſpirit of nitre, which we thought 
fit to ſubſtitute to the above mentioned li- 
quors, did indeed make a ſolution of copper, 
but ſo unctuous a one, that it was very hard 
to bring any part of it to dryneſs, without 


ſpoiling the colour and ſhape of the deſired 
body : yet repeating the experiment with 
care and watchfulneſs, we, this way, obtain- 
ed one of the lovelieſt vitriols, that hath per- 
haps been ſeen, and of which you yourſelf 
may be the judge by a parcel of it I keep by 
me for a rarity. "I 
To apply now theſe experiments, eſpecial- 
ly that, wherein ſpirit of ſalt is employed, to 
the purpoſe, for which I have mentioned them, 
let us briefly conſider theſe two things; the 
one, that our factitious vitriol is a body, that, 
as well as the natural, is endowed with many 
22 (manifeſt and occult,) not only 
uch as are common to-jt_ with other ſalts, as 
tranſparency, brittleneſs, ſolubleneſs in wa- 
ter, &c, but ſuch as are properties peculiar to 
it, as greenneſs, eaſineſs of fuſion, ſtypticity 
of taſte, a peculiar ſhape, a power to Keie a 
black with infuſion of galls, an emetick fa- 
culty, GWE... © 
THz other thing we are to conſider is, 
that though theſe qualities are in common vi- 
trio! believed to flow from the ſubſtantial 


form of the concrete; and may as juſtly as the 


ualities, whether manifeſt or occult, of o- 
ther inanimate bodies, be employed as argu- 
ments to evince ſuch a form: yet in our vi- 
trio], made with ſpirit of ſalt, the ſame quali- 
ties and properties were produced by the aſſo- 
ciating and juxta-poſition of the two ingre- 
dients, of which the vitriol was compound- 
ed ; the myſtery being no more but this, that 
the ſteel being diſſolved in the ſpirit, the ſa- 
line particles of the former, and the metal- 
line ones of the latter having each their de- 
terminate ſhapes, did, by their aſſociation, 
compoſe divers corpuſcles of a mixed or 
compounded nature, from the convention of 
many whereof there reſulted a new body of 
ſuch a texture, as qualified it to affect our 
ſenſories, and work upon other bodies, after 
ſuch a manner as common vitriol is wont to 
do. And indeed in our caſe, not only it 
cannot be made appear, that there is any 
ſubſtantial form generated anew, but that 
'there is not ſo much as an exquiſite mixture, 
according to the common notion the ſchools 
have of ſuch a mixture, For both the ingre- 
dients retain their nature, (though perhaps 
ſomewhat altered,) ſo that there is, as we 
were ſaying, but a juxta-poſition of the me- 

line and faline corpuſcles ; only they are 
aſſociated ſo, as by the manner of their coa- 
lition to acquire that new texture, which de- 
nominates the magiſtery they compoſe, vi- 
triol, For it 1s evident, that the ſaline in- 
gredient may either totally, or for much the 
greateſt part be ſeparated by diſtillation, the 


metalline remaining behind. Nay, ſome of 


the qualities we have been aſcribing to our 
vitriol, do ſo much depend upon texture, 
that the very beams of the ſun (converged) 
will, as I have purpoſely tried, very eaſily al- 
ter its colour, as well as ſpoil its tranſparency, 
turning it at firſt from green to white ; and, if 
they be concentred by a good burning-glaſs, 
making it change that livery for a deep red. 
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NP here let me take notice, that 


— 


in which vitriol and other ſalts are 
wont to ſhoot, be made arguments of che 


9 


i of ſubſtantial forms and ſemipal pow. 


ers; yet, Iconfels, Tam not {© fully ſatisficd 
in this matter, as. even the modern philoſo- 


phers appear to be. It is not, that I deny, 
that Plato's excellent ſaying, Yrioerget 0 Heeg, 
may be applied to theſe a producti- 
ons of nature, For though God has though 
Rt td make Rings corporeal after a müc 


"more facile and intelligible way, than Wy OF 


intervention of ſubſtantial forms ; and thoug 
the plaſtick power of ſeeds, which. in plants 


and animals T willmgly admit, ſeem not in 
Af is the divine ar- 


our caſe to be needful | 
chitect's geometry if may ſo call it) ne- 
vertheleß to be icknow edged and admired, 
For having been pleaſed to make the Fiore 
and idfenſible corpuſcles of ſalts and meta 

of ſuch determinate, curious, and exa 

ſhapes, that as they happen to be aſſociated 
rogether, they ſhould naturally produce con- 
cretibus ; which, though differingly 2 785 
according to the reſpective natures; of their 
ingredients, and the various manners of their 
"convening, ſhould yet be all of them very 


cut icus, and ſeem © elaborate in their kinds. 


ow little I think is fit to be allowed, that 


"the Bodies of animals, which conſiſt of fo 


many curiouſly framed and wonderfully a- 
dapted organical parts, (and whoſe ſtructure 


is a thouſand times more artificial than that 
of ſalts and tones, and other minerals,) can 
be reaſonably fu 


pgoſed to have been proJuc- 
ed by chance,, or without the guidance of 
an intelligent author of things, I have elſe- 
where largely declared. But I confeſs I look 
upon theſe figures we admire in ſalts, and in 
ſome kinds of ſtones, (which I have not been 
incurious to collect, ) as textures ſo ſimple and 
flight, in compariſon of the bodies of animals, 
al oftentimes in compariſon of ſome one or- 

nical part, that I think it cannot be in the 

| inferred, that becauſe. ſuch light figu- 
rations need not be aſcribed to the plaſtick 
power of ſeeds, it is not neceſſary, that the 
Hapamdom and incomparably more elabo- 
Tate fabrick and ftrufture of animals them- 
ſelves ſhould be ſo. And this premiſed, | 
ſhall add; that I have been inclined ro the 
conjecture about the ſhapes of ſalts, that I late- 


. Iy + mg by theſe conſiderations, _ 


1RsST, That by a bare aſſociation of me- 
talline and ſaline corpuſcles, a concrete, as 


finely figured as other vitriols, may be pro- 


duced, as we have lately ſeen. 


St cox v, Becauſe that the figures of 


theſe ſalts are not conſtantly in all reſpects 
the ſame, but may in divers manners be 
ſomewhat varied, as they happen to be made 


to ſhoot more haſtily or more leiſurely, and 


* Georg. Agricela de re metall. lib. 12. p. 462. 
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as they ſhoot in ſcanter or fuller proportion 
of liquor. This may be cafily obſerved. by 
any, that will but with a little attention con- 
ag the difference, that may be found in vi- 
Mate cryſtals or grains, when quantities 
of them were taken out of the great coolers, 
as they call them, wherein that ſalt, at the 
works where it is boiled, is wont to be ſet to 
ſhoot. - And accordingly where the experi- 
enced mineraliſt Agricola deſcribes the ſeve- 
ral ways of making vitriol in great quantities, 
he does not only more than once call the 
reat grains or cryſtals, into which it coagu- 
ates, cubes ; bur ſpeaking of the manner of 
their concretion © about the cords or ropes, 
that are wont om Germany) to be hanged 
from certain croſs- bars into the vitriolate wa- 
ter or ſolution for the vitriol to faſten it ſelf 
to, he compares the concretions indifferently 
ro Cubes or cluſters of grapes: Ex bis (ſays 
he, ſpeaking of the croſs-bars) pendent reſtes 
lapillis extentæ, ad quos humor ſpiſſus adbæ- 
reſcens denſatur in tranſlucentes atramenti ſu- 
torit vel cubos, vel acinos, qui uve ſpeciem ge- 
runt . IL remember alſo, that having many 
years ſince a ſuſpicion, that the reaſon, why 
alkalies, ſuch as falt of tartar and pot-aſhes, 
are wont to be obtained in the form of white 
waders or calces, might be the way, where- 
in the water or the lixiviums, that contain 
them, is wont to be drawn off; I fancied, 
that by leaving the ſaline corpuſcles a com- 
mms quantity of water to ſwim in, and al- 
owing them Jeiſure for ſuch a multitude of 
occurſions, as might ſuffice to make them 
hit upon more congruous coalitions than js u- 
ſual, I might obtain cryſtals of them, as 
well as of other ſalts: conjecturing this, I 
ſay, I cauſed ſome well purified alkalies diſ- 
ſolved in clear water to be ſlowly evaporated, 
till the top was covered with a thin ice-like 
cruſt ; then taking care not to break that, 
leſt they ſhould” (as in the ordinary way, 
where the water is all forced off,) want a ſuf- 
ficient ſtock of liquor, I kept them in a very 
gentle heat for a good while; and then break- 
ing the above mentioned ice-like cake, I 
had, as I wiſhed, divers figured lumps of 
cryſtalline ſalt ſhot in the water, and tranſ- 
parent almoſt like white ſugar-candy. 

I Lix x wisz remember, that having on ſe- 
veral occaſions diftilled a certain quantity of 
oil of vitriol with a ſtrong ſolution of ſea- 
ſalt, till the remaining matter was left dry, 
that ſaline reſidue being diffolved in fair wa- 
ter, filtered, and gently evaporated, would 
ſhoot into cryſtals, ſometimes of one figure, 
ſometimes of another, according as the quan- 
tity or ſtrength of the oil of vitriol and o- 
ther ſubſtances dgtermined. And yet theſe 
cryſtals, though ſometimes they would ſhoot 
into priſm-like figures, as roched petre ; and 
ſometimes into ſhapes more like to allom 
or vitriol ; nay, though oftentimes the ſame 


2 agar 5 caput 


capa moriuum diſſolved would in the ſame 
glaſs ſhoot into cryſtals, whereof ſome 
would be of one ſhape, ſome of another; 
yet would theſe differing grains or cryſtals 
appear for the moſt part more exquiſitely fi- 
,/ than” oftentimes vitriol does. From 
ſpirit of urine and ſpirit of nitre, when I have 
uffered them to remain long together before 
coagulation, and freed the mixture from the 
ſuperfluous moiſture very lowly, I have 
ſometimes obtained fine long cryſtals (ſome 
of which I can ſhew you) ſo ſhaped,” that 
moſt beholders would take them for cry- 
| ſtals of falt-petre, And I have likewiſe 


L 


tried, that whereas ſilver is wont to ſhoot in- 
thing almoſt like thoſe of 


to plates exceedi 
Maſcovia glaſs, when I have diſſolved a pret- 
ty quantity of it in aqua fortis or ſpirit of 
nitre, and ſuffered it to ſhoot very leiſurely, 
J have obtained lunar cryſtals, (ſeveral of 
which I have yet by me,) whoſe figure, 
though ſo pretty as to have given ſome-won- 
der even to an excellent geometrician, is dif- 
fering enough from that of the thin plates 
formerly mentioned ; each cryſtal being 
compoſed of many ſmall and finely ſhaped 
folids, that ſtick ſo congruouſly to one ano- 
ther, as to have one ſurface, that appeared 
plain e common to them all. 
_ TminDLY, That inſenſible corpuſcles of 
different, but all of them exquiſite ſhapes, 
and endowed with plain, as well as ſmooth 
ſides, will conſtitute bodies variouſly, but all 
very finely figured ;'T have made uſe of ſe- 


veral ways to manifeſt. ' And firſt, though 


harts- horn, blood, and urine, being reſolved, 
and (as the chymiſts ſpeak) analyzed by di- 
ſtillation, may well be ſuppoſed to have their 
ſubſtantial forms (if they had any) deſtroy- 


ed by the action of the fire; yet in regard the 


ſaline particles they contain, are endowed 
with ſuch figures as we have been ſpeaking 


of, when in the liquor, that abounds with ei- 


ther of theſe volatile ſalts, the diſſolved par- 
ticles do leiſurely ſhoot into cryſtals, I have 
divers times obſerved in theſe many maſſes, 
(ſome bigger and ſome leſs,) whoſe ſurfaces 
had plains, ſome of figures, as to ſenſe, ex- 
actly geometrical, and others very, curious 
and pleaſant. And of theſe finely ſhaped 
cryſtals of various ſizes, I have pretty ſtore 
by me. And becauſe, (as it may be pro- 
bably gathered from the event) the ſaline 
corpuſcles of ſtillatitious acid liquors, and 
thoſe of many of the bodies they are fitted to 
diſſolve, have ſuch kind of figures as we 
have been ſpeaking of, when the ſolutions of 
theſe bodies, upon the receſs of the ſuper- 
fluous moiſture, ſhoot into cryſtals ; theſe, 
though they will ſome times be differing e- 
rough, according to the particular natures of 
the diſſolved bodies, and the menſtruum, 
yet either the cryſtals themſelves, or their 
ſurfaces, or both, will oftentimes have fine 
and exquiſite figures; as I have tried by a 
menſtruum, wherewith I was able to diffolve 
ſome gems, as alſo with a ſolution of coral 


made with ſpirit of verdigreaſe, to omit o- 
ther examples. And for the ſame reaſon, 
Vor. II. f 

. Azricola de Re Metallica, lib. 12. 
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when I tried, whether the particles of ſilver, 
diffolved in aqua fottis, would not, without 
coagulating with the ſalts, convene, upon 
the account of their on ſhapes, into little 
concretions of ſmooth” and far. ſurfaces, 1 
found, that having (to afford the metalline 
corpuſcles ſcope to move in) diluted one part 
of the ſolution with a great many parts of 
diſtilled rain-water, (for common water will 
often-times make ſuch ſolutions become white 
or turbid, ) a plate of copper being ſuſpend- 
ed in the liquor, and ſuffered to lie quiet 
therea while, (for it need not be long) there 
would ſettle all about it ſwarms of little me- 
talline and undiaphanous bodies, ſhining in 
the water like the ſcales of ſmall fiſhes, but 
formed into little plates extremely thin, with 
ſurfaces not only flat, but exceeding gloſfy : 
and among thoſe, diyers of the larger were 
prettily figured at the edges. And as for 


gold, its corpuſcles are ſufficiently diſpoſed . 


to convene with thoſe of fit or congruous 
falts into concretions of determinate ſites, 
as I have found in the cryſtals I obtained 
from gold diſſolved in aqua regis, and af- 
ter having been ſuffered to loſe its ſuperfluous 
moiſture, kept in a cold place ; and not on- 
ly ſo, but alſo when, by a more powerful 
menſtruum,” I had ſubdivided the body of 
=_ into ſuch minute particles, that they were 
ablimable, (for that F can aſſure you 1s poſ- 


ſible 3) theſe volatile particles of gold, with 


the ſalts, wherewith they were elevated, af- 
forded me ' (ſometimes) ſtore of cryſtals, 
which, though not all of them near of the 
ſame bigneſs, reſembled one another in their 
ſhape, which was regular enough, and a very 
pretty one. But of this more elſewhere. 

FI ReMemMBERr I have alſo long ſince 
taken pleaſure to diſſolve two or more of 
thoſe ſaline bodies, whoſe ſhapes we know al- 
ready, in fair water, that by a very gentle 
evaporation I might obtain concretions whoſe 
| ſhapes ſhould be, though curious, yet differ- 
ing from the figure of either of the ingredi- 
ents, But we muſt not expect, that in all 
caſes the ſalts diſſolved together ſhould be 
totally compounded : for oftentimes they are 
of ſuch different natures, that one will ſhoot 
much ſooner than another, and then it fre- 
quently ge a good proportion of that 
will be firſt cryſtallized in its own ſhape; as 
is conſpicuouſly to be obſerved in the refin- 
ing of that impure petre, (which from the 
country, that affords it, the purifiers call Bar- 


| bary nitre,) from the common ſalt it abounds 


with: and (alſo) as Agricola obſerves *, that 
in ſome caſes, where a vitriolate matter is 
mingled with that, which yields allom, thoſe 
two kinds of- ſalts will ſhoot ſeparately in the 
ſame large veſſel ; (which the trials I have 
made with the compounded ſolutions of 
thoſe two falts do not diſcountenance.) Now 
in ſuch caſes all, that can be expected, or 
needs be deſired, is, that the remaining part 
of the mixture, or ſome portion of it, af- 
ford cryſtals or grains of compounded ſolid 
figures. Though the Venetian borax, wont 
to be fold in ſhops, be known to be a facti- 

2 tious 
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den body of fereral.ſales; that 
though, when we b ve uſually 4 1 
| to confift of lumps and grains milkapen. 
3 zh, yet when I diſſolved ſome of it in a 
good quantity of fair water, and. made it co- 


agulate very leifurely, I had cryſtals, upon 


whoſe ſurfaces I could perceive very exqui - 
r as to ſenſe, regular and geome- 
rical figures. And one 
9 by 4 
10ugh.the caput mertuum of comman aqua 
cd alrite be bodies of very differ: 
tures, . {for ſuch. are nitre 
has been ex to violence of the 
fire 3 yet 1 have ſometimes adinired the cu- 
riouſneſs of thoſe figures, that might be ab- 
tained barely by frequent ſolutions and coa- 
gulations of the ſaline particles of this. caps 
mortuun in fair water. 
la com m Een | pets: 2 
little to afford great cry 6 * 
to ſhoot very Indy 2 I choſe rather to ſhew 
che curious ſome large cryſtals, which 1 took 


out of the laboratory of an ingenious , 
Who, without As figures, 3 7 — 
my. recommendation made great quantity of 
1 falt in large veſſels for a medicine; (it 
being the Panecee duplicata, fo famous in 
Holſtein.) For divers of theſe cryſtals have 
not only triangles, hexagons,. and rhom- 
| boides, and other figures exquilitely cut on 
their ſmooth and ſpecular ſurfaces, and others, 
bodies of priſmatical ſhapes: but ſome of 
them are no lefs accurately figured than the 
. fineſt nitre or vitriol I remember myſelf to 
have obſerved, and ſome alſo terminate in 
bodies almoſt like, pyramids, conſiſting of 
divers triangles, that meet in one vertical 
point, and are no leſs admirably ſhaped, than 
the fairer ſort of Corniſh diamonds, that have 
been brought me for rarities.  . Beſides the 
producing of ſalts of new ſhapes by com- 
t ding of ſaline bodies, I have found it to 
be practicable not only in ſome groſs, or, as 
they ſpeak, 
falt-petre, but | 
chymical ſalts diffolyed toge 


thing 1 muſt not 
any meags pretermit, which is, that ed 


corporal falts, ſuch as ſea-falt, 
110 in ſome natural and ſome 
ther, and which 
rhaps you will think more conſiderable i 
line ſpirits made by diſtillation: not that 


of them. are fit for 
have found divers of thoſe, that work 2 * 
one another with ebullition, to be ſo. For 
in that conflict the ſaline corpuſcles come to 
be aſſociated to one another, and thereby, or 
by their newly gy oe figure, whilft their 
coalition laſts, to loſe much of their former 
volatility : fo that upon evaporation. of the 
fuperfluous liquor, 


ey will not fly as other- 
wiſe they might, but concoagulate into fine- 
ly ſhaped cryſtals, as I have tried, among o- 
er ſaline liquors, with ſpirit of urine, and 
ſpitit of nitre, and with oil of vitriol, and 
ſpirit of fermented urine, with . ſpirit of 
eep's blood, and . of ſalt, and alſo 
with the ſpirits of ſal 
experiment I the rather mention, becauſe ic 
ſhews, by the difference of the eryſtals, af- 
torded by thoſe two liquors from the cryſtals 


vitriol, ) and 


t becauſe the glaſſes, 


is purpoſe, but that I 


and urine; which laſt 


of uring, (or, if you pleaſe, the a 
with a 


wherewith it abounds,) concoagulated 
e- fic doſe. of oil of witriol; how much thoſe 


ole appear almoſt like a feather 4 which is 
the more remarkable, becauſe I have (many 


far the unknown figure of a falt may poſ- 
ſibly (for I fear it will not eaſily) be gueſied 
at by that of the figure, which it makes with 
ſome. other ſalt, _ whoſe figure i already 
known, 1 leave to tricians to conſider; 
having, I fear, inſiſted roo on this ſub- 
ject already. But yet I muſt add one parti- 


cular more, which will as well illuſtrate apd 
FC. 
touc origination of vitriol, as 5 
that the ſhape of vitriol upon 


the 
texture of the bodies whereof it is compoed. 
FouRTRHLY, then, when J conſidered, 
that (as I formerly. noted) vitriol being but 
2 magiſtery, made by the lation of 
the corpuſcles of a diſſolved metal wich thoſe 
of the menſtruum, the magiſteries of other 
metals might, without inconvenience; be ad- 
ded, as other vitriolate concretes, to the 
green, the blue, and white vitriol, that are 
without ſcruple referred to the ſame ſpecies: 
and when I conſidered, that oil of vitriol was 
not a fit menſtruum to diſſolve divers of the 
metals, nor even all thoſe, that it will corrode, 
and that the like -unfitneſs alſo is to be 
found in common ſpirit of ſalt ; I pitched 
upon aqua fortis, or ſpirit of nitre, as that 


menſtruum, which was likelieſt to afford va - 


riety of vitriols. And accordingly I found, 
that beſides the lovely vitriol of copper for- 
merly mentioned, that liquor would with 
ickfilver afford one ſort of cryſtals, with 
lver- another, and with lead a third; all 
which. cryſtals of vitriol, as they differed + 
from each other in other 9 Japon 
which ſcore you will find this l 
elſewhere mentioned, ) ſo they did very ma- 
nifeſtly and conſiderably differ in ſhape 3 the 
cryſtals of ſilver ſhooting in exceeding thin 
plates, and thoſe of lead and quickſilver ob- 


taining 


tuining figures, though differing enough from 
— yet of a far greater depth and 
_ thickneſs, and lefs remote from the 'of 
common vitriol or ſea - ſalt: and yet all theſe 
vitriok, eſpecially that of crude lead, when 
it 'was happily made, had ſhapes curious and 
daborate, as well as thoſe we admire in com- 
mon vitriol or ſea-ſalr. | FO 
Ty then theſe curious which are be- 
keved to be of the admirableft effects, and 
of the proofs of ſubſtantial forms, 
may be the reſults of texture ; and if art can 
vitriol itſelf as well as nature, why 
may we not think, that in ordinary phæno- 
mena, that have much leſs of wonder, re- 
courſe is wont to be had to ſubſtantial forms 
withom any nereſſity ? (matter, and a con- 
vention of accidents being able to ſerve the 
turn without them 3) and why ſhould we wil - 
fulty exclude thoſe productions of the fire, 
wherein the chymiſt is but a ſervant of na- 
ture, from the number of natural bodies ? 
And e fince there is fs a dia- 
gnoſtick agreed on, whereby to iminate 
natural and factitious bodies, and conſtitute 
the ſpecies of both; I ſee not, why we may 
not draw a ents from the qualities and 
operations of ſeveral of thoſe, that are called 
factitious, to ſhew how much may be aſcribed 
to, and performed by the mechanical cha- 
racterization, or ſtamp of matter; of which 
we have a noble in in gun-powder, 
wherein, by a bare comminution and blend. 
ing the ingredients, nitre, charcoal, and 
brimſtone, which have only a new, and that 
an exceeding flight contexture, each retain- 
ing its own nature, in the mixture, ſo that 
there is no colour afforded to the pretence of 
a ſubſtantial form; there is produced a new 
body, whoſe operations are more 
and prodigious than thoſe of almoſt any bo- 
dy of nature's own compounding, And 
though glaſs be but an artificial concrete, yer, 
beſides that it is a very noble and uſeful one, 
nature herſelf has produced very few, if e- 
nough to make up a number more laſting 
and more unalterable. And indeed divers 
of thoſe factitious bodies, that chymiſtry is 
able to afford us, are endowed with more 
various and more noble qualities than man 
of thoſe, that are unqueſtionably natural. 
And if we admit theſe productions into the 
number of natural bodies, they will afford 
us 2 multitude of inſtances, to ſhew, that 
bodies may acquire many and noble qualities, 
barely by having mechanical affections intro- 
duced by outward agents into the matcer, or 
deftroyed there. As, though glaſs be ſuch a 
noble body, as we have lately taken notice 
of, yet ſince its fuſibility, tranſparency, and 
brittleneſs, that are its only conſtituent attri- 
butes, we can in leſs than an hour (or perhaps 
half that time,) turn an opacous body into 
tranſparent glaſs, without the addition of any 
other viſible body, by a change of texture 
made in the fame ' matter, and by another 
change of texture, made without addition, 


powerful 


” ferent natures: of 
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a formerly „ve can in a trice reduce glaſs 
into, or obtain from it, a not glaſſy, 


but opacous, and otherwiſe of a very differ- 
ing nature, as it had been before. And here 
let me add what 9 a little conduce to 
our preſent deſign, that even thoſe, that em - 
brace Ariftorle*s principles, do unawares con- 
feſs, that a Night change of texture, without 
the introduction of a ſubſtantial form, may 
not only make a ſpecifical difference betwixt 
bodies, but ſo vaſt a one, that they ſhall 
have differing genius's, and may (as the 
chymiſts = 
For coral, to paſs by all other plants 
of that kind, chat may be mentioned to the 
fame purpoſe, whilſt ic grows in the bottom 
of the ſea, is a real plant, and ſeveral times 
(which fuffices for my preſent ſcope) hath 
been there found by an acquaintance of mine, 
as well as by other enquirers, ſoft and render 
like another plant: nay, I elſewhere “ bring 
very good and recent authority to prove, 
that it is oftentimes found very ſucculent, and 
does propagate irs ſpecies as well as other 
ſhrubs ; and yet coral, being gathered and 
removed into the air by the receſs of its ſoul, 
no new lapidifick form being ſo much as 
eg to, turns into a concretion, that is 
y many eminent writers and others reckoned 
among lapideous ones: as indeed coral does 
not burn like wood, nor obey diſtillation like 
it 3 and not only its calx is very differing 
from the aſhes of vegetables, and is torally 
ſoluble in divers acid liquors, and even ſpirit 
of vinegar, but the uncalcined coral itſelf 
will be eaſily corroded by good vinegar, af- 
ter the ſame manner as I have ſeen lapis ſtel.- 
laris, and other unqueſtionably mineral 
ſtones diſſolved, ſome by that liquor, and 
ſome by the ſpirit of it. A much ſtranger 
thing may be ſeen in the Eaſt-India iſland of 
Sombrero, nat very far from Sumatra, if we 
may believe our countryman Sir James Lan- 
' eaſter, who relates it as an eye-witneſs, for 
which reaſon, and for the ſtrangeneſs of the 
thing, I ſhall add the ſtory in his own words. 
Here (F ſays he, ſpeaking of the coaſt of Som- 
brero) we found upon the ſand, by the ſea-fide, 
a ſmall twig growing up to @ young tree; and 
* offering to pluck up the ſame, it k down 
into the ground, and finketh, unleſs you bold 
very hard. And being plucked up, a great 
worm is the root of it + and look how the tree 
groweth in greatneſs, the worm diminiſheth. 


Now as ſoon as the worm is wholly turned into 


the tree, it rooteth in the ground, and ſo 
groweth to be great. This transformation was 
one of the greateſt wonders I ſaw in all my 
travels. This tree being plucked up a little, 
the leaves ftripped off, and the peel, by that 
time it was dry, turned into à bard ſtone, 


much like to white coral. So that (concludes 


he) this worm was twice transformed into dif- 
5.0 we 1 and 

brought home many. e induſtrious Pi/o, in 
his excellent hiſtory of Brafil, vouches a mul- 
titude of witneſſes (not having opportunity 
0 


In the Eſſays about things ſuppoſed to be ſpontaneouſly generated, 


+ Purchas. Pilgr, Part the firſt, p. 152. 


) beleng to different king- 
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40 


to he one; himſelf) for the ordinary 


mation of a ſort of animala (not much unlike 
into vegetables, at a certain ſea- 


- 
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ed euber in the external er internal figure 
ibeir bodies. What he further adds of thel 
filhes, is but of-thejr virtues. in ph ſick, whic 
not concerning our ſubject, 1 
Þbjlus, . williogly,.. pretermit.. it; and even, 
as to our .countryman's. relation, hoping. by 
means of an ingenious correſpondent in the 
Eaſt Indies, to receive a further informatio 
about the ſtrange plant he mentions, 1 ſhall 
at ꝓteſent urge only What has been take 
notice of conccning corals £9; countenance 
the; obſcryation, for whoſe ſake theſe nar- 
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EXPERIMENTAL: ATTEMPTS about 


= alſo intimated) neceſſary. to my.preſent argu- 
„ went: whereto it js ſufficient, that x. oh 


b natbing appeared to be 7 


Il, Pyro: 


ratives have been alled And ſo hkewife. 
as to what I was ſaying of glaſs and gun- 
powder, our receiving of „and the ge- 


neatality of factitious bodies, into the catalogue 


of natural bodies, is not (which I formerly 


granted on all hands to be a natural body, 


ch though it be alſo producible by art. And al- 
as ſo to the argument it affords us, we might 


add that memorable experiment delivered by 
Helmont, of turning oil of vitriol into allom, 


by the odour (as be calls it) of mercury, if, 


however it be not deſpicable, we had found 


it fit to be relied. on. But reſerving an ac- 
count of that for another place, we ſhall ſub- 
ſtitute the inſtance preſented us by our au- 
thor, about the production of ſalt- petre: for 
if, having diſſolved pot - aſhes in fair water, 
you coagulate the filtrated ſolution into a 
White fal and on that pour ſpirit of nitre, 
till they will not hiſs any longer; there will 
ſhoot, when the ſuperfluous water is evapo- 
rated, cryſtals, . that proclaim their / nitrous 
nature by their priſmatical (or at leaſt priſm- 
like) ſhape, their caſy fuſion, their accenſion, 


and deflagration, and other qualities, partly 
mentioned by our author, and partly. diſco- 


verable by a little curioſity in making trials. 
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ATTEMPTS. about the 


"REDINTEGRATION' N BO DIES 


A former of thoſe. two arguments, 
 Pyrop bs by which I propoſed to 
; confirm the origin of forms, was, 
as you may remember, grounded upon the 
manner, by which ſuch à convention of ac- 
cidents, as deſerves to paſs for a form, may 
be produced: and that having been hithertq 
proſccuted, it now remains, that we p | 
to the ſecond, argument, drawn not (as the 
former) from the firſt production, but from 
the reproduction of a phyſical body. And 
though both theſe arguments are valid, yet 
if this latter could, in ſpite of the diffi- 
culties intervening in making of the experi- 
ments, that belong to it, be as clearly made 
out as the former, you would, I ſuppoſe, 
like it much the better of the two. For if 
we could reproduce a. body, which has been 
deprived of its ſubſtantial form, you would, 


* 
+ 
2 


I preſume, think it highly probable, if not 


more than probable, that (to borrow our au- 
thor's expreſſion) that, which is commonly 
called the form of a concrete, which. gives it 
its being and denomination, and from whence 
all its qualities are in the vulgar philoſophy, 
by I know not what inexplicable ways, ſup- 
poſed to flow, may be in ſome bodies but a 


characterization or modification of the mat- 
ter they conſiſt of; whoſe parts, by being 
ſo and ſo diſpoſed in relation to each other, 
conſtitute ſuch a determinate kind of body, 
endowed with ſuch and ſuch properties: 
whereas if the ſame parts were otherwiſe diſ- 
poſed, they would conſtitute other bodies, of 
very differing natures from that of the con- 
crete, whoſe parts they formerly were, and 
which may again. reſult or be 2 after 
its diſſipation, and ſeeming deſtruction, by 
the reunion of the ſame component particles, 
aſſociated according to their former diſpoſi- 
tion. | EXE | » g | 
Bur though it were not impoſſible to 
make an adequate redintegration of a chymi- 
cally analyzed body, becauſe ſome of the diſ- 
ſipated parts will either eſcape through the 
junctures of the veſſels, (though diligently 
cloſed) or, if they be very ſubtile, will fly 
away upon the disjoining of the veſſels, or 
will irrecoverably ſtick to the inſide of them: 
yet I ſee not why ſuch a reproduction, as is 
very poſlible to be effected, may not ſuffice 
to manuel i wr intend to make out by 
it, For even in ſuch experiments it appears, 
that when the form of a natural body i 1 
Imed, 


j 
- 


„The paſſage, which is long, I do not here tranſcribe, having had occafion to do it elſewhere. It is extant, 
bb. ö. cap, 21. and at the cloſe of his narrative he ſubjoins, Nen eff, quod quiſquam da wveritate dubitet, cùm infingts 


tefles habeat Brafilia, &c. 


+ Flora Sinenſii, ou Traite des Fleurs, Sc. under the Title Loxmeoques. 
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liſhed, and its parts violently ſcattered, by 
the bare re-union of ſome parts after the for- 
mer manner, the very ſame matter the de- 
ſtroyed was before made of, may without 
addition of other Bodies, be brought again'ts 
conſtitute a body of the like nature With the 
former, though not of equal bulk. And in- 
deed the experiment recorded by our author 
about the reproduction of ſale-petre, as it is 
the beſt and ſucceſsfalleſt 1 have ever ber 
able to make upon bodies, that require 
ſtrong beat to diſfipate thein; ſo 1 hope it 
will tuffice to give you thoſe thoughts about 


this matter; that the author deſigned in al- 
ledging it; and therefore,” though” having 


premiſed thus much, I ſhall to ac- 
quaint you with the ſuccefs of ſome attempts 
he intimates (in that eſſay) his intentien of 
making for the redintegration of ſome 50 
dies; yet doing it out of ſome hiftorical 
notes, I find among my looſe papers, that, 
which Tat pteſent pretend to, is but partly 
to ſhew you the difficulty of ſuch attempts, 
which, ſince our author's eſſay was commu- 
nicated, have been repreſented (J fear, by con- 
jecture only) as very eaſy to be accurately e- 
naugh done; and partly becauſe our author 


does not, without reaſon, intimate the uſe- 


fulneſs of redintegrations, in caſe they can be 
effected; and does not cauſeleſly intimate, 
that ſuch bree Nr though they ſhould not 
perfectly ſucceed, may increaſe the number 
of noble and active bodies, and conſequently 
the inventory of mankind's goods. 

- Uron ſuch conſiderations we attempted 
the diſſipation and re-union of the parts of 
common amber; and though chymiſts, for 
fear of breaking their veſſels, are wont, when 
they commit it to diſtillation, to add to it a 
caput mortuum (as they ſpeak) of ſand, brick; 
&c. (in whoſe room we ſometimes chuſe to 
ſubſtitute beaten glaſs ;) which hinders them 
to judge of and employ the remanence of the 
amber; after the diſtillation is finiſhed ; yet 
we ſuppoſed, and found, that if the retort 
were not too much filled; and if the fire were 


ſlowly and warily enough adminiſtred, the 


addition of any other body would be need- 
leſs. - Wherefore, having put into a glaſs re. 
tort four or five ounces of amber; and admi- 
niſtred a gentle and gradual heat, we obſery- 
ed the amber to melt and bubble, (which we 
therefore mention; becauſe ingenious men 
have lately queſtioned, whether it can be 
melted,) and having ended the operation, 
and ſever'd the veſſels, we found, that there 
was come over in the form, partly of oil, 
partly of ſpirit and phlegm, and partly of 
volatile ſalt, near half the weight of the 
concrete: and having broken the retort, we 
found in the bottom of it a cake of coal - black 
matter, than whoſe upper ſurface I ſcarce re- 
member ''to have feen in'my whole life any 
thing more exquiſitely poliſhed z inſomuch, 
that, notwithſtanding the colour, as long as I 
kept it, it was fit to ſerve for a looking-glaſs: 
and this ſmooth maſs being broken, (for it 
was exceeding brittle,) the larger fragments 
of it appeared adorned with an excellent luſtre. 
Vol. II. 


All thoſe parts of the amber, being put to- 


her into a glaſs 'bodyz with a blind head 
luted to it, were placed in ſand, to be incor- 
porated by a gentle heut: but whilſt I ſtept 


aſide to receive a viſit, the fire having been 


increaſed' without my knowledge, the fames 


aſcended ſo copiouſly, that 1 
ing 


veſſel Gut of the ſand, whereupon fa 

againſt the fide of the furnace, it broke at 
the top, but being ſeaſonably called, we 
ſaved all but the fumes; and the remaining 
matter looks not unlike tar, and wich the 
leaſt hear may be poured out like a liquor, 
ſticking, even when it is cold, to the fingers, 
Yer this opened body doth not eaſily commu- 
nicate ſo much as a tincture to ſpirit of wine, 
which therefore ſeems ſomewhat ſtrange, be- 
cauſe another time preſuming, that this would 
be a good way to obtain a tion of ſome of 
the reſinous parts of amber, we did by pour- 
ing ſpirit of wine, that (though rectified) was 
not of the very beſt, upon the re- united parts 
of amber, lightly digeſted into a maſs, eaſily 
obtain a clear yellow ſolution, very differ- 
ing from the tincture of amber, and abound- 
ing (as I found by trial) in the diſſolved ſub- 
ſtance of the amber: but in oil of turpentine 
we have, in a ſhort time, diſſolved ir into a 
blood-red balfam, which may be of good uſe 
(at leaſt) to chirurgeons. And having again 
made the former experiment with more wari- 


neſs than before, we had the like ſucceſs in 


our diſtillation, but the re-united parts of the 
amber being ſet to digeſt ina large bolt-head, 
the liquor, that was drawn off, did in a few 
hours, from its own caput mortuum; extract 
a blood - red tincture, or elſe made a ſolution 
of ſome part of it; whereby it obtained a 
very deep red; but having been, by inter- 
vening accidents, hindered from finiſhing 
the experiment, we miſſed the ſatisſaction of 

knowing to what it may be brought at laſt, 
AnD as for what our author tells us of 
this deſign to attempt the redintegration of vi- 
triol, turpentine, and ſome other concretes; 
wherein it ſcemed not unpracticable, he found 
in it more difficulty than every one would ex- 
. For the bodies, on which ſuch experi- 
ments are likelieſt to ſucceed, ſeem to be al- 
lum; ſea-ſalt, and vitriol, And as for al- 
lum, he found it a troubleſome work to take 
(as à Spagyriſt would ſpeak) the principles 
of it aſunder, in regard, that it is inconve- 
nient to diſtil it with a caput mortuum, (as 
chymiſts call any fixed additament) left that 
ſhould hinder the deſired redintegration of 
the diſſipated parts. And when he diſtilled ir 
by. itſelf; without any. ſuch additament, he 
found, that with a moderate heat the allum 
would ſcarce part with any thing but its 
hlegm ; and if he urged it with a ſtrong fire, 
8: found it would fo ſwell, as to endanger 
the breaking of the retort, or threaten the 
boiling over into the receiver. (Yet having 
once been able very warily to abſtract as 
much phlegm and ſpirit, as I conveniently 
could, from a parcel of roch-allum, and hav- 
ing poured it back upon that pulverized ca- 
put mortuum, and leſt the veſſel long in a 
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gured + falt, which inereaſing 
made me hope, chat, at the length, thi 

or the greateſt part would be reduced 
lum, which yet fa miſchance, that 
of the; glafs, hindered me to ſee... So li 


3 | RE to ita redintegration: | 
| tilled alone, it is apt to be fluxed by 
heat of the fire, and Whilſt it remains in fu- 
ſion, will ſcarce yield any ſpirit at all. And 
as for: vitriol, though the redintegration of it 
might ſcem to he leſs hopeful than that of the 
other ſalts, in regard that it conſiſts, not only 


it may be ſuppoſed to be of a more intricate 
and elaborate texture; yet becauſe there needs 
not uu mor tuum in the diſtillation of it, we 
did, 0 purſue our author 's intimated deſigus, 
make two or three attempts upon it, and ſeem · 
ed to mißs of our aim, upon the ac- 
count of accidental hindrances, than of any 
in ſuperable difficulty in the thing itſelf. For 
once we, with a; firang fire, dre off from 
a parcel of common blue vitriol the phlegm 
and ſpirit, and ſome quantity of the heavy 
oil, (as chymiſts abuſively call it:) theſe li- 
quors, as they came over without ſeparation, 
we divided into ſeveral parts, and the remain- 
ing very red 4aput her uEν,t into as many. One 
of theſe parcels of liquor we poured over 
night upon its correſpondent portion of the 
newly mentioned red powder. But having 
left it in a window, and the night provin 
very bitter, in the morning I found the glas 


the froſt, and the liquor ſeemed to have been 
ſoaked up by the powder, and to have ver 
_— This mixture then I 
out, and ing it in an apen-mouthed glaſs 
ina window, I found, ales alle. die 
grains of pure vitriol upon the other matter, 
and ſome little ſwellings, not unlike thoſe we 
ſhall'preſently have occaſion to ſpeak of, I 
took likewiſe a much larger parcel of the fore- 
mentioned liquor, and its correſpondent pro- 
portion of caput mortuum —— leiſurely 
mixed them in a large glaſs baſon, I obtained 
divers phenomena, that belong not to this 
place, but may be met with where they will 
more ly fall in. In this baſon (which 
I laid in the window, and kept from agita- 
tion,) I perceived, after a while, the liquor 
to acquire a bluiſh tincture, and after ten or 
twelve weeks, I found the mixture dry, (for 
it ſeems it was too much to the air ;) 
but the ſurface of it ad in divers places 
with grains of vitriol very curiouſly figured. 
Aub beſides theſe, there were ſtore of pro- 
tuberances, which conſiſted of abundance of 
' ſmall vitriolate particles, which ſeemed in 
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vitriolate colour, and not long after t 6 
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of a ſalide, but of 4 metalline body, whence 


cracked in many places, by the violence of 


uberation, * 
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ouble. cheſs, triak have put me to, miſpenc. 
Angther time, in a more lender and narrow- 
mouthed glaſs, ; I poured back pn the ca- 


1 
ble 


214 mom ef vitriol the liquors, I had by 
violence of the fire forced from it 3 fo that 


the liquid part did ſwim a pretty height above 
* ag — a While limpid and 
colourleſs: Ec the' veſſel having ſtood for 
ſome time uhſtopped in a window, the liquor 
alter awhile acquired by degrees a cep 


3 
calx, many fair and exquiſitely grains 
of vitriol, which covered the ſurface” of the 
calx, and the longer the veſſel continued in 
che window, the deeper did this chan 
made upon the upper part of the powder, 
ſeem to penetrate: ſo that I began to hope, 
that, in proceſs of time, almoſt (if not more 
almoſt) the whole mixture would be re- 
duced to perfect vitriol. But an accident 
robbed me of my glaſs, before I could ſee 
the utmoſt of the event. 

50 on this occaſion, I muſt not preter- 
mit an odd experiment I lately made, though 
I dare not undertake to make it again, I elſe- 
where relate, how I digeſted, for divers 
weeks, a quantity of powdered. antimon 
with a weight by half of oil of vitriol ; 
and how having at length committed this mix- 
ture to diſtillation; | and thereby obtained, 
beſides a little liquor, a pretty quantity of 
combuſtible antimonial, or antimonio-vitrio- 
late ſulphur z there remained, in the bottom 
of the retort, a ſomewhat light and very fri- 
able caput mortuum, all the upper part of 
which was at leaſt as white as common wood- 
aſhes,' and the reſt looked like a cinder. 
And now I muſt tell you, what became of this 
caput mortuum, whereof I there make no fur- 
ther mention. We could not well foreſee 
what could he made of it, but very probable 
it was, that it would afford us ſome new diſ- 
covery, by being expoſed to the fire, in re- 
gard of the copious ſulphur, whereof it ſeem- 
ed to have been deprived ; provided it were 
urged in cloſe veſials where nothing could 
be loſt, Whereupon committing it to a naked 
fire in a4mall glaſs retort, well coated and 
accommodated- with a receiver, we kept it 
there many hours, and at length ſevering the 
veſſels, we found (which need not be. won- 
dered at) no antimonial quickſilver, and 
much * ſulphur — oh than 8 | 
pected: wherefore ily haſtening to the 
caput mortuum, nt) it fluxed hems, 
covered with a thin cake of glaſs, whoſe 
fragments being held againſt che light, were 
not all coloured, as antimonial glaſs is wont 
to be, but were as colourleſs as common white 


i glaſs. 
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to be perfect black antimony, adorned with 

ng ſtreaks, as common antimory 


is wont to be: only this antimony ſeemed to 


ious in ſome particular 


„than js 
tutian of 


caſe it ma 


-abfolutdly rie to 


pected, that the reduction 
of the maſs to a colourleſs 


, tha thi. 9 
rr 


eaſy to be reſtored, than that of many other 

Bo r among all my. trials about the redinte- 
gation of bodies, that, which ſegtned to fic- 
ceed beſt, was made upen turpentine; for 
having taken ſome ounces of this, very pure 
aun gyod;, and” put it into a glaſs retort, I 
diſtilled ſo long with a very gentle fire, till I 
had ſeparated it into a good quantity of very 
cleat liquor, and a martutem very dry and 
brittle 3 then breaking the retort, I powder- 


as ed. the caput mortaum, which, when it was 


an effect rg oe winger gy 1. ode 
a make the remain- 
What we fur- 


you: only for 
per ny 
kept « inp of it, i 


r, and might in 

ing maſs ſome amends for it. 
ther did with this new or 

to be here told 
your ſatisfactiom we have 
that you may with us take notice of what 
would call the WG 
portion of irs chief 


of nature ; Which, when a 


ence, colour, &c. 
be overlooked) 
timony, by reaſon of 


taken dut, was exceedirig ſleek, and tranſpa- 
rent enough, and very red, but being pow- 
dered, _— of a pure yellow colour. 
This powder I carefally. mixed with the li- 
r, that had been diſtilled from it, which 
nediately diffolved part of it into a dee 
red balſam ; but by further digeſtion, in 
large glaſs exquiſitely ſtopt, that colour began 
to grow fainter, though the remaining part 
of the powder, (except a very little, propor- 
tidnable to O much of the liquor, as may be 
ſuppoſed to have been wafted by evaporation 
3 — out of one veſſel into another,) 
be perfectly diffolved, and fo well reunited to 
the more fugitive parts of the concrete, that 
there is ſcarce any, that by the ſmell, or taſte, 
or conſiſtence, would take it for other than 
good and laudable turpentine, 
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ſophy, as T a prebended, 
ſhort introduction to it, at THY Ay x 
| judged neceſſary for 12 better 

of what is contained in our notes and experi- 
ments, concerning the 1 p1 | 
of particular qualities. | 
2 1 dere a i 
curity, yet e principles are huilt upon 
the 2 — 9 = deviſed in order 
to the explication of them, I know not what I 
can do more proper to recommend them, than 
to ſubjoin ſome ſuch natural p as 
either induce me to take up ſuch notions, or 
which I was directed to find out by the — 
I had embraced. And fince I 

teſtimony of nature to verify the 4 Ene Thave I have. 
been propoſing about the origin and produc- 
tion of qualities, (for that of forms will require 
a diſtinct diſcourſe ;) I think it very proper to 
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And though I find by diillin the yolks 
and whites they ſeem to filing bodies, 
in that the white of an egg (for ex- 
ample) will afford ſubſtances of a very differ- 
ing nature, as phlegm, falt, oil, and earth; yet 
(not now to examine, whether, or how fartheſe 
may be eſteemed uctions of the fire, that 
are 2 from the white of the egg, 
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notice of for the ſame pur», 
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ſet down ſome obſervations of what than were pic exiſtent in it; not to mention 
5 this, I fay,) it it doth not appear by diſtillation, 
„ that the white of an egg is other than a ſi- 
it milar body in the ſenſe above delivered. For 
e it would be hard- 0 prove, that one part of 
made to atteſt the truth of gur ine, as the white of an will not be made to 
well when ſhe diſcloſes her ſelf freely, and, vield the ſame of 66.9 ſubſtances — 
if I may ſo ſpeak, of her own accord, as when lation, that 'an 2 Other part does; 
ſhe is as it were cited to make her depoſitions themſelves, arid other hard parts of a — 


* 
will be but the more ſuitable to our deſign 
for being common and familiar as to the phæ- 
nomena, though * new enough as to the 


_— mow our And as for the 
experimen Ee 9 that belong more 
— to 1 or that particular quality, 
may be met with in the notes, that treat of it, 
I thought it not amiſs, that the experiments 
ſhould be both few in number, and yet ſo preg- 
nant, that every one of them ſhould afford ſuch 
differing phænomena, as may make it wy. 
ble to more than one 3 


Tu obſeryation I will begin with ſhall 


be fetched from what happens in the hatching 
of an egg. For as familiar and obvious a 


5 


body, that are-confeſſedly ſimilar, may by diſ- 


960 be mile to afford ſalt, and phlegm, 
and ſpirit, and eil, and earth, as well as the 
white of an egg. 
Tas being thus ſettled in the firſt place, 
we may in the next conſider, that by bearing the 


white of an egg well with a whiſk, you may re- 


duce it from a ſomewhat tenacious, into a 
fluid body, though this production of a liquor 
be, as we elſewhere noted, effected by a divul- 
ſion, agitation, Sc. of the parts; that is, in a 
word, by a mechanical change of the texture 
of the body. 

In the third place I conſider, that, according 
to the exacteſt obſervations of modern anato- 
miſts, which our own obſervations do not con- 
tradict, the rudiments of the chick, og 
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a bones, | muſt naturally e- 
branes, & differ very much in texture of colours, taſtes, and 
from one anther j beſides the-: liquors, - as: iſtencies, and other qualities, as we have 
blond, chyley Ba, Ge. contained © folid been taking notice of. 
parts. 80 chat dere we have: 

Of an egg, which is! a ſubſtance ſimilar, 
pid, (not ro call it fluids) \ 
colourleſs, and 


out of this ſubſtance, 


| and by local motion divide, tranſport, 
or greeniſh; and connect them after a certain manner. And 
brain's dome when man himſelf; Who is undoubtedly an intel- 
other 3\ forme ligent agent, is to frame a building or an en- 
— — gine, he may indeed, by the help of reaſon and 

id and frangible, art, contrive his materials curiouſly and ſxil- 

| the: fully; but ſtill all he can do, is but to move, 
divide, tranſpoſe, and context the ſeveral parts, 

into which he is able to reduce the matter aſ- 
r ee 
Non need we imagine, that the ſoul of that 
ben, which having firſt produced the egg, does 
ad after a while fit on it. hath any peculiar effici- 
chey in hatching of a chick: for the egg will 


which laid it, be dead. And, which is more, we 
are aſſured by the teſtimony of very good au- 
thors, as well as „ ee in 
ſome places, eſpecially in t, needs 
bird at all to the productioſ of a chick out 
an egg, ſince they multitudes of eggs 
the regulated heat of ovens or dunghuls. 
And indeed, that there is a motion or agitation 
of the parts of the egg. by the external heat, 
whereby it is hatehed, is evident of it ſelf, and 
not (as far as I know) denied by any 3 and that 
alfo the white ſubſtance is abſumed, and contex- 
ad or contrived * * body of the chick, and 
its 


be well hatched by another hen, though that, 


in perfect egge the matter 10 2 ed che like, and made ſuoceſzful triala, which I 


| "the plant 1 it 1 i may each mach chickned 


l . of che earch, 
they will not here, hom much rain 
upum the lands, till 4 tee 
bine ee ming nA dung or other wife be ſupplied 
kKowilÞrer eaſily be &inted. And aſſimilnble juices. Wherefore | 
ain ſaid of che egg, add ſeve- ta atiempt the mating of plants grow in * 
ings touthitig the of viviparous filled ae ares ag to prevent the fore- 
E  which'rthe 'fearncd-Fabvitius a- 4gua- mentioned 4 to. make . 


a as well as ſome of the ancient phiſo—- nt Canal gb. 7 | 


rs, welt have to be gerierated from an the pleaſure of ſering tha progreſs of nature 

kind ef : but L tale the r in the tranſmutatiom 2 and my obſer- 

births: to be nel fitter td inſtanee in, be 1 N of this * e eee 
3 chi tharwe have mere at chmmand, any other writer, L ſie ed ingen 

be pins, ppt convernently make more ons v3 iv vrho having better Wee 

1 . and ' eſpetially-becauſe than I of ſtaying in one place, have, attem 


— Uebe and being ke) © from” ſuppoſe wilt not. he concealed; from the publick. 
f 9 to be my 3 ML AN ol this kind. 
n — . Lean at preſent find 1 
* Pe porch) ' verſaria; hut i 
ies, 115 nt turn. 
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ros, 
taſteleſs, inudorvub, diaphanong, colourleſs, vt - diverſe ere left. in the water all the, 
latile, Mc. may, by-d: differing texture of its and gnaat part of the winter, and at 


aurumn, 
x8 be brought td. Cenſtiroto bodjdg-df'drevi=: the end df Famtary were taken. aut, yerdaat and 
diſtaat from theſo. Fhis 1 thy ought -- with: fair, rotes. which: they, bad cHhotiniahe 
ht D by nouriſning vegetables nn. 4 water. And beſides L 6nd, that: | 4 
ſimple watet. For in'caſe 1 do w, alt 


or the | greateſt part of that, which would ac full nine manrhs, and during chat time wither- 
crae' to . thus nouriſhed: would ed not th hola winter, and was taken out of 
appeat to have been materially but water, with the water avith many Glrbvs gts, and ſome 
hat exotick: quality ſoever men ae geen buds, and an indreaſe of weight 3 and that 
when trunſmuted, be endowed. xſtump of ranbnculis did — a water, 

- Tab ingenious Helmont indeed mentivns an that in a month A. tire it had attaĩned toa pretty 

ment ſomowhat of this nature though deal more titan double the weight it had, When 

not ta the fame! which be made it vras put in. And the next note, which I find. 
ting a branch of wiltos / into u pot full Gf concerning, thaſe plants, informs; me, that the 
earth, and obſervin 2 the increaſe of 1 4 above mentioned crow's-foot. being taken out 
He Ubtaihed hed after divers years, though he again at ſix months after it was put in, weigh · 
this but with rain water. And forte ed a drachm abd u half. wanting a grain and 4 
mbdern naturaliſts have conjectured: at Half, that is, ſomewhat - OS as. much as 
rhe edſFtrenfnutablencſ of water, by whar hap-- t did at firſt. This Jaſt circuniſtance, (of the 
in gardens and orcharde where the ſume increaſe of weight) I therefore thought fit 
wers or ruin aftur & long drought makes a 3 to malte trial of, and ſet dawn upon. 

number of differing plant to Houriſh. But this account among others, that having 2 
488 theſe things 11 of their authots, ed the roots and leaves, that ſeemed. pr 


I thought they would nut h ſo fit for out of the water, might really be ſo 5 ob- 
to becauſs'it' may be ſpeclouily enougſi longation 8 f the pie, (a 1 
, thit:xhie 4aln-water doek nor male have purpoſely tried, that ap. veighes 


plants thrive aud flouriſh, by immediate and laid up in the ſpring, after 
EE them the *aliments- they ulſimilate weeks keeping in the air it ſhot blades, where- 
N but by proving a of one was ve inches long, of in- 
ele, that diffolves thine, and other al. ting the air or terteſtrial effluviums 
ſubſtances of che carchyid: dilutes both 2 itſelf, and conſequently thereby growing 
end the nutrixive juice Sehichy i a part of heavien had loſt nine grains of its former 
weight) it lis this 9 r : 


"WL of QuaiumTiEs.and: Forms; 


| rasa on rekldfinilarioa and tranſ- 
mutation of water into the ſubſtaocd of the 
| as' elſpwbere allo ſhew by other 
. For this being made ont; from thence 


— — together after one 8. CO 
inodorous, £ 


— — lame corpuſbles, which, con- 


is commonly cal 


many naturaliſts aræ not wont 8 ro marvel, | 
her they ſee a tres boar a fruit, that. is ſyyn,or-- 
bitter; booduſe they/preſtime, that nature hath 
in tha rodt ob the: tree culled out _ parts, of 
made 

it of 


the alimental juice of the earth, as be 
to convene! into one fruit, axe fit to 
ſuchin quality. But it is worth obſerving for our 
preſunt purpoſe, what happens both ig ordi- 


, nary grafting, and eſpecially in that kindof in 


ſition (taking; the word in a large ſenſe) . 
led inoculation. For though 
we may preſurie, that the root of a white- 


i- thorn (for inſtance): may electively attract its 


aliment from the eatth; and chooſe that, which. 


ble, is fitteſt / to produce-the-ighoble fruit, that is 


proper fob that plant 3 yet we cannot egg; 


ed ably ſuppoſe, that it ſhould; in its attraction of 


— it' — —— 
— 1 —— a thing as 
fair water, ſuould be capable of being turned 
nme et den e 


man body. vet pe 

ſtrange; which we elſewhere relate, —— 
conſiſting! chiefly of 'tranſmured water, did 
by diſtillaeion afford us à true oil, that would 
not mingle Wich waret; and conſequehtiy was 
eaſily convertible into = But Whether — 
this experiment, or a 
aloft all thi 
—— 
ſive changes md Alpe 


tions; is — 
which we —— to — but are not 


willing in this'place to ſay anything. And it 
if it be here objected that the folid ſubſtance, 
that ncerues to a plant roted in water, pie 
ceeds not at all from the warer itſelf, but 

the nitrous,” fat, and carthy fubſtancee, chat 
may de preſumed to abou even in 

water; not here to "what Þelfewhere ſay 
_—_ this obj obje&ion, I ſhall! at preſenr 


rat u as to divers pl plans, that flouriſti af- 
— rain, Þ am apt to think, at I intimated 4 
bove, that they may in part be nouriſtiyd 2s 
well by the ſaline and earthy ſubſtances, to 
which the rain uſually proves a vehicle, as by off 
the rain (irftlf'; yet as do what the — = 
holds fortk about the plants, that grow not in 
the ground; but in glaſſes filled with water, it 
ſhould not be barely ſaid, but proved; which 
he vill not perhaps think eaſy to be done, that 
conſiders how vaſt a quantity of fair water is 
requiſier to be exhaled” away, to obtain as 
much as one ounce en "reſidence; whether 
Galine or earthy. 9 1 
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Tuar a plant g 


juices of the earth, that are within its reach, 

and ſelecting thoſt parts, that ate congruous to 
its nature, refuſe the reſt, is the general opinion 
of philoſophers and phyſicians :- and therefore 


| ing in che earth doth 
by the faculties of its vegetative ſout attract the 


aliment, have any deſign of providing an 1. 


CERT: fof 4 pear : and; yet 
wn 


experience of gardeners, and out own 
obſervations manifeſt, that the cyohs of a pear», 


tree will take very well upon a white-thera- 
ſock; and bring forth a well · taſted fruit, very 
differing in many qualities from that of the 
— ey 0 2 33 thoſe 
t are ex ough apples an 

Wm are ſeldom propag — 
but by grafting ; yet they may 2 
likewiſe by inoculation, (which ſeems to be 
but a kind of grafting with a bud.) Now in 
the inoeulations, that are made upon fruit: trees, 
it is very obſervable, and may much counte- 
nance what vo are endeavauring to prove, that 
a latle vegetable bud, (that is no ſeed properly 
ſo called) not ſo big oftentimes as a ſhould 
be ablei{o to tranſmutt᷑ all the ſap that arrives 
at ity that though this. ſap be alrrady in the 
root; and-in its paſſage upwards determined by 
nature's intention, as men ate wont to ſpeak, 
to the production of the fruit, that is natural to 
the ſtock ; yet this ſap ſhould by ſa ſmall a vr 
ſubſtance as a bud, (whether by the 

ep af ſome peculiar kind of ſtrainer, of by 
the operation of ſome powerful ferment lodged 
in it, or by both theſe; or ſome other cauſt) 
be ſa far 4 and over - vuled, as tp conſtir 


reply, tute a fruit quite otherwiſe qualified than that, 


which — genuine production of the. tree, 


and which j _— 8 e 2 
portions W pened. to 
—_— the rolific bud, chat are —— 


ing of the ſtock ; ſo that the lame lap, 


in one part of a branch conſtitutes (for i- 


Nance) A cluſter of haws, in another part of 
the ſame branch may conſtitute a Pear. 
that which is — remarkable ro our p re- 
„„ is, that not on fr ae 
of the ſame ſap do differ from! one ano- 
ther in ſhape, bigneſs, colour, * taſte, 
and; othet᷑ abviaus qlilitic as well as cl 
ones: but chat though the 
ine. a ;wateriſh and almoſt inſipid 
pears to ſenſe — — ane 
—— diſtillation affords: very tele (beſides 
phlegm ; yet this ſap is pat! only convertible 
by buds of ſeveral naturs into differing fryits, 
but in one and the ſame frum the tranſmured; ap 
ſhall, by differing textures, be made to exhibit 
very aeg and ſometimes Nr 


itſelf be 5 


cater ere of other coloursy/ thei fleſh of it auc it is as fweet a 


f mee and Spee wohing 
As when (fo{inſtance) « peact»budt'does/not © on thin ili isch ooks of a faint. carna- 
only changethe ſap; thar comes to it int d fruit, tion, (which colours eafily diſcerned, 
A be that; which the Mock natu- the'reft-of the leernel being ly. White.) 
Hat 'in che ein of the peach and thät taking out the film, — 
De Ted, in the kernel White; and in nut ſuſely without fe 


Migrant, che ſtone inudbrous, the flefh learned man, that 
ſoft and A * „the ſtorie N 


very hard and brit · being inquired ooncerning the truth 
| the, the meat ealantly rafted, - the kernel bit- —— he had 


virtue: % th tom 1 
kan chat a L917 ae} 


 cothiigGn water, may; by being variouſly con- 


ter; not to mention, that peach - bloſſoms, 


thoſe nuts ag cat 


had not that curioſity to take 


divers times 
alfo"by the bud, ure of a co medies, yet take 
jour and texture very from that of the out the films, finding it the unixerſal belief, 
fruit, und are ennobled with an occult quality, that the purgative faculty conſiſted, therein. 
which dw fruit hath not, ä — — Andi Vremndnber, that the famous 4+; Monardes 
| | dark": Heemhat countenance — ro; 
* peaking another purging 

mogendous enough, and e all e dnorce, (from Cartagena, 
pitvided with cher meet qualities than e eee theſe 
purging beans which are like ours, but ſmall- 

rexted by the buds òf trees, be tranſmuted in- er) have a thin fin, that divides them through 
to bodies endowed! with: ne the middle, which muſt (together with the ex- 


derable ſcents, colours, taſtes, ſolidity medi- ternal rind) be caſt , elſe they will work 
cinal virtues, and divers other: - N fo violently both and downwards, as 
feet and oc cum iff 55 to bring the taker inte hazard of his life: 


was 1 8 U 


£ Ind x 


of the ſame fruit I am content to add two 


ES 


Ix it behere dan that theſe qualities are the has 5 agrrmaenng — 
ons power ing in not only a ant eine, that 
ic buds, 1 doth without trouble purge both choler, 
mire I ſhall: rerun the ſame phlegm, and groſs. — for which it is 
anſwer, chat to the like objection, when it celebrated among NR hd an 
Da cheſe ſtories of our countrymen and Mo- 
1tH#tzro'l have' only argued fi valgar I ſhall ſubjoin another, which I find re- 
inoculstions, bur chefe may be others, 28. well latad · bx rambler. about the world. 
more conſiderable, as leſs ordinary: and I re- — } who giving us an account of 
| which he viſiced in Africa, in 
— — of ce Loom of Cima, not far 
from the borders of Nubia, which he repre- 
| ſents/as/ the cumouſeſt garden he ſaw in all the 
Eaſt, he mentions this among other rarities: 
There were (fays he) other ſorts of fruit, 
< which Inever ſav but there, and one among 
py the reſt, — a ſyeamore, with fruit 
y ſhoor'was {o flouriſhing, that wd con- like tha e, but no gall more bit- 
a the bloſſoms would in due time be ter, — ve Kernels, as big as al- 
1 
i gering m 7 t nut WS a 
. r reel 8 8 ble coy chr 1pm which 
chings + the Herta, a claſ- 4 — they preſerve 
5 eee wack they fe a 
> eee, Ut 
I /,2900E7 V 
9 T* a „ | 
me Tit fourth ind laſt abſerration: 1 {hall at 
: is afforded me by the conſi- 
:deration of rotten cheeſe. Forif we take no- 
tict of the difference betwixt two parts of the 
f 1 which — K.. e it ſame cheeſe, whereof. the one continues ſound 
wv en 5 hin plumb ; theſe are ſo 1 its texture, and the other hath 
'alſo 1 the in- that impairing alteration of texture we 
BY he e bien call rotrennefs ; we may often ſee @ manifeſt 
and notable change in the ſeveral of a 
body, that was before ſimilar. For the rotten 
part will differ from the ſound in its colour, 
(I —— — 
betwixt green and blue; and its 
which will be both ſtrong and offenſive; and 
will be werfo 1 5 and to 
| 3 en 271 ſome 
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me men much daha deſure, but 2 mites) furniſhed with variety f 


10 moſt men odious Wand inches other 2 
hes, n pa its conſiſtence, it 
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ments are the ſole ones, that he _ 
have ſet down to the ſame p z 1 

For they are not the only, that actually 
laid aſide for this occaſion, till judging the en- 
ſuing ones ſufficient for-his pttſti Abe bo 
thought it fitter to nerve thr for 4 
notes about the production of particular qua- 
lities, to Which they ſeemed properly to be- 
Jong. Perhaps alſo it will: be requiſite for e 
 (becaule-ſome readers may think the omillion 
a little range) to excuſe my having left divers 
particulars; unmentiened in more than one of 
#he-enſuing experiments, | And I confeſs, that 


10 , 


I might edfily enough: both have taken notice K 


of more circu ia them, and mate far 
more 8 —— #1 would have ex- 
patiated on che ſeveral experiments, according 
40; the directions delivered in then *-papers. 
But though, chere, where is was my deſign to 
give employment to the curioſity and dilgence 
bf as many votaries to natures as (for want of 
2 * d & ir 


<d needleſs and im 
to ſet deen and improper ferences, 
hints; applications, and other particulars, that 
had no tendency to che ſcope, for which the 
experiments were alledged. 

ments hete 


Aud as for che kind of ex; 
made choice of, I have the leſs ſcrupled «6 
pitch upon chymical experiments rather than 
others on this occaſion n not only becauſe of 
thoſe advantages, which I have aſcribed to ſuch 
experiments in the latter part of the + preface 
to my 8 but becauſe I have been en- 
| by the ſucceſs of the attompt made in 
thoſe diſcourſes. - For as new as it was, when I 
made it four or five years ago, and as unuſual 
a thing as it could ſeem to divers Atomiſts aud 
Cartchans, that I ſhould take upon me to con- 
Gem _— CORO SEN the Particu- 
iloſophy (if I may ſo call it) by the 
an art, hich many were pleaſed to 
think cukivated but by illiterate Operators or 
whimſical fanaticks in philoſophy, and uſeful 
only to make medicines or diſguiſe metals: yet 
theſe endeavours of ours met with much leſs 
oppoſition, than new attempts ate moſt com- 
2 to ſtruggle with. And in fo ſhort 
a time I have had the happineſs bd engage bodh 
Vous; H. 
* Tontaini 


"hers. ; For to aſoribe all 
that ſeem any thing difficult, (for abundance 


ebe advices, abd direQtions for the writing of an e 


differirig Bars, thapes, textures, c. 
— gps a. yet greater diverſity, both as to 
manifeſt qualities (nor probably is it inferiour as 
to es) betwixt the part of the 
cherſe and the untainted, than the unaſſiſted 
kev _ otherwiſe have diſcovered.” 


VER the Enſuing Sscrion I. 
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den byte to learn ad reliſh the Güte 
of the Corpuſcular philoſophy; and divers 
eminent embracers of 1 to endeavour to il- 
luſtrate and ptamote the new philoſophy, by 
addicting themſelves to the experiments, and 
peruling the books of chymiſts. And I ac- 
ge, it is not unwelcome to me to have 
ene (in je uk little meaſure) inſtrumental to 
make the corpuſculatian philoſophy, aſſiſted 
Saen, N to that, which has o 
long obtained in the ic For Saſh 5b here 
to conſider, which I elſewhere do, ho e 
an advantage that philoſophy hath this, by 
having an of it in point of clearneſs) 
though divers learned and n men, that 
new no better principles, have, in cultivati 
the Peripatetick ones, abundantly exerciſed an 
diſplayed their own wit; pet I fear they have 
very little, if at all, improved their reader's in- 
meld, or e it with ny — or uſeful 
wledge of nature; but have rather taught 
him to admire their ſubtlety, than underſtand 
cular mag 


art not thought ſo, chat are ſo, ) to ſubſtantial 
forms, and but nominally underſtood quali- 
ties, is ſo general and caſy a way of reſolving 
difficulties, that it allows naturaliſts, without 


2 to be very careleſs and lazy, if 
not make them ſo; as in effect we may 


ſee, that in about two thouſand years ſince 


Ariſtotle's time, the adorers of his phyſicks, 


at leaſt by virtue of his peculiar principles, 


ſeem to have done little more than wrangle, 
without clearing up (that I know of) any my- 
ery of nature, or producing any uſeful or noble 
experiment: whereas the cultivatom of the 
particularian philoſophy, being obliged by the 
nature of their hypotheſis, and their way of rea- 
ſoning, to give the particular accounts and ex- 
plications of particular phænomena of nature, 
are alſo obliged, not only to know the general 
laws and courſe of nature, but to inquire into 
the particular ſtructure of the bodies they are 
converſant with, as that, wherein, for the moſt 
part, their power of acting and diſpoſition to be 
acted on does depend. And in order to this, 
ſuch inquirers muſt take notice of abundance 
of minute circumſtances z and to avoid miſtak- 
ing the cauſes of ſome of them, muſt 528 
make and vary experiments; by which mean 

nature comes to be much more 0 — 
induſtriouſſy ſtudied, and innumerable parti- 
culars are — and obſerved, which in 
the lazy Ariſtotelian way of philofophizing 
would not be heeded. But to return to that 


6 M decade 
xperimental natural hiſtory 


+ The preface here mentioned, is that premiſed to rhe tract intirled, —— Some Specimens of an [_ to make 
Chymical * fo ilar the netions of the Corpuſcular Philoſophy. 


wie expe 


iſts may 
to 10 700 chytmũca 


decade of intances, to 3 advertiſc- 
ments are miſed ; I hope I net not make 
an ow making choice rather of chy- 
riments, than others, in * 
and concluding ſection of the hiſtorical 
che preſent treatiſt: 2 ud ee 
kind of inſtances, yet I would not be thought 


- overvalue them in their kind, or to deny, that 
{rage I know) be — 
n 


Coir onal E «perapitiit aueh K 


things of greater 

noble uſe in dr may be leſs 

thought preſent purpoſe, (which is not to i | 

cinal, or alch proceſſes, but ill 
notions,) than ſuch expetiments 


hiloſphical 
wes I ez hi teldes Wt th" chin va- 


be little better than trifles. Nor 15 A riety of phenomena, do not (for the moſt part) 


theſe the conſiderableſt, that I my; 
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into it a convenient 
good camphire'grofly besten; let it float there 
a while, and; withoht che 'help of external 
W l inſerifibly be reſolved into a liquor, 
which, from time to time, as it comes to be pro- 
Auced, 2 by ſhaking the glaſs, mingle 
with” the oil of vitriol ; whereunto' you may 
this — jdnpate” firſt a fine yellow, and 

a colour, which though it be not a true 

red, will be of kin to it, and ee 
to make the yery mixture almoſt 
cou. When all the camphire is pee diſ- 


folved by incorporating INE if III. Aus chat yet 
you hit n a in the twink ling of an eye, be deſtroyed, and | 


good ipgredients, and 
right ro Yuen,” (for a flight” mi in 
either them may make this part of. the ex- 


en ere miſcarry) you may probably obtain 


derouſeſt of bodies, if it be 


uch a. mixture, as I have more than once had; 


ſuch a one, as not only to me, whoſe 


5 of ſmelling is none of the dulleſt, but 
alſo to others, that knew not of the 
ment, ſeemed not at all to have an odour 
of che camphire. But if into this liquor you 
Fa __ quantity of fair water, you will 
E not without delight) that, in a 
Hh Ig iquor will become pale, almoſt as 
at the firſt, and the camphire, that lay con- 
cealed in the pores 


mediately diſeloſe itſelf, and immerge in its 


'own nature and priſtine form of white float- 


ing and combuſtible camphire, which. will fill 
not che phial only, but the neighbouring part 
of the air with its ſtrong and diffuſive odour. 

9 75 the 1 of this experiment 

may, beſides the uſes we elſe where make of 
it, afford us — e n t 
our preſent e 

1 75 (rſt) we ſce a lighter and condi: 
tent body brought by a comminution into 
particles of a certain figure, to be kept ſwim- 
ming and mixed with a liquor, on which it 
floated before, and which is, by great odds, 
heavier than itſelf : ſo that as by the ſolution 
of gold in aqua regis it appears, that the pon- 
be reduced to parts 
minute enough, may be kept from ſinking in a 


liquor much lighter than itſelf, ; ſo this experi- 
ment of ours manifeſts, what I' know not whe- N 


Ea- 1 * 4; eee 5 
iy have nnen, (though; theſe cb mach l. oil, 12 — 
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AKE good! — clear oil of Auel 1 ; 
quantity of 


opa clear li 


of the menſtruum, Will im- 


what we elſewhere argue againſt the ſchook, 
touching the controverſy about miſtion. 
whereas though ſome. 
of them maintain, that the elements always 
loſe: their forms in the mixed bodies they 
conſtitute: and 
ly propoſed their opinion, and limited their aſ- 
ſertions to ſome caſes, perhaps the doctrine 
might be tolerated;; yet ſince they are wont 
to propoſe it crudely and univerſally, 1 ne 
but take notice, how little it is favoured by this 
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thiy heres mag Have proved; nes ber 
pikcies *of K chter bodies may be kept from 
emerging de the top of h meh beavier l- 
quor. Winch intabes belngraced'es char f 
the gold, may teach us, that when bodies are 
reduced to very minute parts, we muſt as well 
eonſider their particular texture; as the reoei 
ech rules of che h in d 
whether they will Gok, or float or wm. 
II. — — alſo ſhe wu, thut ſeve- 
ral colours, Eren a very deep one may 
ſoon be by a white body arid © a 
ory and that without che intervention 
any external heat. ARYOITTS 05G 
this colour may, almoſt 


130] 


of fire 


as it were aunihilated ; and the latitane white- 
neſs, Amn would caltir may be as ſudden- 
1 by the addition of but 
water, which has no colour of its own; 
upon whoſe account it might be ſurmiſed to be 
contrary to the periſhing daten or to heigh- 
ten the other into a omi nor does 
"hi water take into it {elf either the colour ic 
deſtroyed, or that it reſtores- For 
IV. Tux more than ſemi-opacity of the ſolu- 
tion of camphire and oil of vitriol does preſent- 
ly vaniſh; and that menſtruum, with the water, 


make up (as ſoon as the camphorate corpulcles 


come to be afloat) one wanker and colour- 


Tels liquor. 

V. Anp ' tis worth noting, that 2 the 
mixture of à liquor, which makes — 
much lighter, (for ſo water is in ref; 
vitriol) a body is made to emerge, that — 


not ſo, when the fluid was much heavier. 


This iment may ſerve to countenance 


For 
them diſſent, yet moſt 


though, if they had dexterouſ- 


experiment; wherein even a mixed body (for 
ſuch is CEE, doth in a further miſtion re- 
„ bao 


2 mixture, wherein none of it coul 
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the Origin of QuatiTIEs and. Forms. 


utely ſo:divorced from the body, to which it 
Was united, as to turn, in a trice, to the mani - 


feſt exerciſe of its former qualities. And this 
experiment being the eaſieſt inſtance I have 
deviſed of the prteſervation of a body, when 
it ſeems to be deſtroyed, and of the recovery 
of a body to its former conditions, I deſire it 
may be taken notice of, as an inſtance I ſhall 
after have occaſion to have recourſe to and 
make uſe of. 75 IM F330 4 "; Boa e 
VI. Bur the notableſt ching in the expe- 
riment is, that odours ſhould depend 
upon texture that one of the ſubtleſt and 
| ſcented drugs, that the Eaſt it ſelf, or 
indeed: the world ' affords; vs, ſhould ſo ſoon 
quite loſe its odour, by being mixed with a 
body, that has ſcarce, if at all, any ſenſible 
odour of its on; and this, while: the cam- 
A EE corpuſcles ſurvive; undeſtroyed in a 
iquor, from whence. one would think, that 
els fubrileand fugitive bodies than they ſhould 
eaſily nen E e 
VII. Nox is it much leſs conſiderable, that 
ſo ſtronig and piercing a ſcent. as that of cam- 
phire ſhould be, in a moment, 8 
A be perceiv- 
eld before, by ſuch! a liquor as water, that is 
quite devoid of any odour of its own ': which 
2 ealy” and ſudden reſtauration of the cam- 
phire to ãts native ſcent, as well as other quali- 
ys by Ae languid a liquor as common water, 
doth like wiſe argue, that the union or texture 
of the two ingredients, the 'camphire and the 
dil of vitriol, was but very ſlight, upon which 
nevertheleſs a great alteration in point of quali- 
ties depended. And to confirm, that divers 
of the —— phænomena depend upon the 
particular texture of the liquors imployed to 
exhibit them, I ſhall add, that if inſtead of oil 
of vitriol you caſt the concrete into well-de- 
phlegmed ſpirit of nitre, you will obtain no 
red not dark, but a tranſparent and colourleſs 


” 


ſolution. And when to the above mentioned be 


ſo much had 


liquor unfurniſhed with ſome of them; where. 


as when the camphirate corpuſcles had leiſure 


to emerge, as they ſoon. did, they floated in 
the form of a white pouder or froth at the 
top of the liquor, leaving all the reſt as clear 
and colourleſs as the common water. | 
Bur we have not yet mentioned all the uſe 
we deſigned to make of our mixture; for by 
proſecuting the experiment à little further, 
we made it afford us ſome. new phænomena. 


VIII. For having kep 15 mixture in 4 
moderately warm place, Gn ich circumſtance 


| ps no influence on the ſucceſs,) and 
having diſtilled it out of à glaſs retort, the 
event anſwered our expectation, and the liquor, 
that came over, had a ſcent; which, though 
very ſtrong, was quite differing both from that 
of the mixture, and that of the camphire ; and 
in the remaining body, though the liquor and 
the camphire. it confi u both 
tranſparent, or the one tranſparent, as a li- 
quor, and the other White, as tranſparent 
colourleſs bodies are wont to be made by con- 
tuſion: yet the remaining maſs, which amount- 
ed to a good part of the mixture, was not 
only 6 ity but as black as coal, in ſome 
places looking juſt like poliſhed jet 3 which 
is the more conſiderable, becauſe, that thou 
vegetable 1 that are not fluid, are 
wont to acquire a blackneſs from the fire, yet 
neither do liquors, that have already been dif- 
rilled, obtain that colour upon rediſtillation ; 
neither have we, upon wal arpoſely made, 
found, that camphire, ET to fire in a re- 
tort, fitted with a receiver, (which was the caſe 
of the preſent experiment) would at all acquire 
a jetty colour, but would either totally Acend 
white, or afford flores and a caput mortuum 
(as a vulgar chymiſt would call the remains) 
of the ſame colour, both in reſpect of one ano- 
ther, and in reſpect of the camphire. | 
IX. Anp our experiment afforded this no- 
table e on that though oil of vitriol 
be a diſtilled liquor, and though camphire 


red mixture I put, inſtead of fair water, about be ſo very fugitive a ſubſtance, that being left 


two or three parts of duely reftified ſpirit of 


wine, there would enſue no ſych changes, as 
thaſe formerly recited ; but the ſpirit of wine, 
that diſſolved the concrete, when it was by it 
ſelf, without loſing its diaphaneity, or acquir- 
ing any colour, did, when it diſſolved the 
mixture, diſſolve it with its new adventitious 
colour, looking like a groſs red wine, ſome- 
what turbid, or not yet well freed. from its 
lees: ſo that this colour appeared to reſide in 


the mixture as ſuch, ſince neither of the two 


ingredients diſſolved in, or mingled with the 
ſpirit of wine, would have afforded that colour, 
ot indeed any other. But if to this liquor, 
that looked like troubled wine, we poured a 
large proportion of fair water, the redneſs 
would immediately vaniſn, and- the whole 
would, as to ſenſe, become white throughout: 
I ay, as to ſenſe, becauſe 70 N n 
not indeed - a in properly to the whole 
mixture, 3 multitude of little 
corpuſcles of the revived concrete, whereof 
ſome or other, which at firſt ſwam confuſed- 
ly to and fro, left no ſenſible portion of the 


in the air it will of itſelf fly all away, and 
therefore phyſicians and druggiſts preſcribe the 
keeping it in linſceds or millium, or other con- 
venient bodies, to hinder its avolation ; yet, by 
our experiment, its fugacity is ſo reſtrained, 
that not only the caput mortuum, newly menti- 
oned, endured a good fire in the retort, before 
it was reduced to that pitchy ſubſtance we 
were lately mentioning z but having taken ſome 
of that ſubſtance out of the retort, and ordered 
it by a careful workman to be kept in a cloſely 
covered crucible during ſome time in the fire, 
when it was brought me back, after the pot 
had been kept red-hot above half an hour, there 
remained a good quantity of the matter, brittle, 
without any ſmell of camphire, and as black as 
ordinary charcoal: ſo much do the fixity and 
volatility of bodies depend upon texture, 


| Experiment II. 
A Mong thoſe experiments of mine, Pyro- 
philus, which tend to manifeſt, that new 
qualities may be produced in bodies, as the 
effects of new textures; I remember, ſome years 


ago, 


503 


ſdatit Grenmſtanee of the 
Wyivification' of putt of the 


Bo in the "Tubliwiate'r' for upon 


e pleaſe 


among bie 5 


curiolity "wh 
e not the Katte, 
change in other ue, 
dee or at leaſt 
_ 1 N 
ee "io | 


| made us ſo ſhy 
and A 

all our trials fo accurately, not proſecute” them 
fo far as we would have done, had we been 


to deal with more innocent matetials ; yet . 


5 


e it will not be unwelcome" de you'to 
jay oy us a naked, 2 


tive of our rod romeo ; being — 7 | 


that you will therein find inducements do Cart | 
on this experiment furthet than we hive! , z me the” Jonger ie lay in 
and e have but began.” lr, HG nike oft buran fen o che bg 
Fier then, we took duc e <tr ments did paſs oloar ; but the 
plates, of Oe. "ly erg » and w @rut- 
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„tha bli might 3 ich we 0 to en- 
their aſcenſion, be chm e a "this by other rears; "we that natwich- 


incumbent metal: and 
as: deep as we well could in à fand furnace, 


and adj to it a receiver, we ad- 
miniſtred 4 gradual” fite ſeven or eight hours, 
and at! ength fot a while increaſed the beat, 


as much as REA id do in fuch a — 


4 a 


that we beiter dc triake 5 


placing ＋ 2 — | 


while, ſuch a noiſe as hath been 
ridhef{ j bot the 


yer tir figure and muticablo- 
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ſeryed in one of them, that ſome little copper- 
plates, from which ſublimate had been drawn 
off, retained their priſtine ſhape and metalline 
nature, but were whitened over like ſilver, 
and continued ſo for divers months; (though 
we cannot preciſely tell you how long, having 
at length accidentally loſt them.) And to try 
whether this whiteneſs were only ſi ial, we 


ly broke ſome of theſe flexible plates, 


and found, that this ſilver colour had pene- 
trated them throughout, and was more glori- 
ous in the very body of the metal, than on 
its ſurface ; which made us ſuſpect, that the 
ſublimate by us imployed had been adulterated 
with arſenick, (wherewith the ſophiſticators of 
metals are wont to make blanchers for copper, 
but not to mention, that the malleableneſs con- 
tinued, which arſenick is wont to deſtroy) we 
diſcovered not by trial, that the ſublimate was 
other than ſincere, | 
6. In this metalline gum the body of the 
copper appeared ſo changed and opened, that 
we were invited to look upon ſuch a change as 
no ignoble iment, conſidering the diffi- 
culty, which the beſt artiſts tell us there is, and 
which thoſe, that have attempted it, have found; 
I fay, notto unlock the ſulphur of Venus, but 
to effect leſs changes in its texture, than was 
hereby. made. For 'this gum, caſt upon a 
quick coal and a little blown, will melt 
and flow like roſin, and partly flame and burn 
like a ſulphur, and with a flame fo laſting, 
if it be rekindled as often as it leaves off 
burning, 'that we obſerved it, not without 
Oy and = ye rg is this 
copper, that being held to the flame 
. candle or a piece of lighted paper, it would 
almoſt in a moment take fire, and ſend forth 
a flame like common ſulpur, but only that it 
ſeemed to us to incline much more to a green- 
iſh colour, than the bluer flame of brimſtone 
is wont to do. 5 | 
To theſe phenomena of our experiment, as 
it was made with copper, my notes enable me 
to ſubjoin ſome others, exhibited, when he 
made it with ſublimate and ſilver. | 
Tur were taken of the pureſt ſort of 
coined filver we could get, half a ſcore. of thin 
lates, on which was caſt double the weight of 
ublimate in a ſmall and ſtrongly-coated retort. 
This matter being ſublimed in a naked fire, 
ve found, (having broken the veſſel) that the 
ſublimate 'was almoſt totally aſcended to the 
top and neck of the retort; in the latter of 
which, appeared in many places ſome revived 
mercury; in the bottom of the retort we found 
a little luxed lump of matter, which it was 
ſcarce poſſible to ſeparate from the glaſs ; but 
having, with much ado, divorced them, we 
found this maſs to be brittle, of a pale yellow- 
iſh colour, of near about the weight of the 
metal, on which the ſublimate had been caſt. 
And in the thicker part of this lump there ap- 
peared, when it was broken, ſome part of the 
ſilver plates, which, though brittle, ſeemed 
not to have been perfectly diſſolved. This re- 


ſin of filver did, like that of copper, but more 

ſlowly, imbibe the moiſture of the air, and 

"_ about twenty-four hours, was covered 
OL, II. 1 


with a ſomewhat iſh. duſt, concerning 
which we durſt not determine, whether it pro- 
ceeded from that mixture of copper, which is 
| ly to be met with in coined ſilver, or 
rom the compounded. metal; For the more 
curious ſort of painters do, as they inform us, 
by corroding coined filver with the fretting 
ſteams of ſaline bodies, or with corroſive bo- 
dies themſelves, turn it into a fine kind of azure, 
as we may elſewhere have opportunity more 
particularly to declare. I ſhall now only add, 
that ſome ſmall f ts of our reſin being 
caſt upon. red-hot coals, did there waſte them- 
ſelves in a flame, not very differing in colour 
from that of the former mentioned reſin of 
copper, but much more durable, than would 
have been eaſily expected from ſo ſmall a quan- 
tity of matter, ; 
TH1s is all the account I can give you of 
our firſt trial; but ſuſpecting, that the copper 
wont to be mixed as an alloy with our coined 
ſilver might have too much influence on the 
recited event, coming afterwards into a place, 
where we could procure refined ſilver, we took 
an ounce of that, and having laminated it, we 
caſt it upon twice its weight of beaten ſubli- 
mate, which being driven away from it with 
a ſomewhat ſtrong fire, we took out of the 
bottom of the glaſs retort a lump of matter, 
which in ſome places, where it * next the 
glaſs, was as it were ſilvered over very finely, 
but ſo very thinly, that the thickneſs of the ſil- 
ver ſcarce equalled that of fine white paper; 
the reſt of the metal (except a little, that lay 
undiſſolved almoſt in the middle of the rnaſs, 
becauſe, as we ſuppoſed, the plates had not 
been beaten, till they were ſufficiently and equal- 
y thin) having been, by the ſaline part of the 
ublimate, that ſtuck to it, colliquated into a 
maſs, that looked not at all like filver, or fo 
much as any other metal or mineral. 
AND it is remarkable, that though ſilver be 
a fixed metal, and accounted indeſtructible, 
yet it ſhould by ſo ſlight an operation, and by 
but about a quarter of its weight of addita- 
ment, (as appeared by weighing the whole 
lump) be fo ſtrangely diſguiſed, and have its 
qualities ſo altered. | 
Fox (firſt) though an eminent whiteneſs be 
accounted the colour, which belongs to pure 
ſilver, and though beaten ſublimate be alſo 
eminently white; yet the maſs we are ſpeaking 
of was partly of a lemon or amber colour, or 
a deep amethyſtine colour, and partly of ſo 
dark an one, as it ſeemed black: and it was 
retty, that ſometimes in a fragment, that 
demed to be one continued and entire piece, 
the upper part would be of a light yellow, 
which abruptly ending, the lower was of a 
colour ſo obſcure, as ſcarce to challenge any 
name diſtinct from black. 
 NexT, Whereas filver is one of the moſt 
opacous bodies in nature, and ſublimate a white 
one, the produced mals was in great part 
tranſparent, though not like glaſs, yet like 
amber. . 
THr1RDLY, The texture of the ſilver was ex- 
ceedingly altered; for our maſs, inſtead of be- 
ing malleable and 1 as that metal is 


very 
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very much, appeared, if you went about to cut 


it wich u knife, like horn, yet otherwiſe cafily 


words, wherein I find it deliv 


y atv crack and break, though not at all to 


. FovtrHLY, Whereas ſilver will endure ig- lig 


nition for a good while, before it be to 
fuſion, our mixture will eaſily melt, not only 
upon quick coals, but in the flame of a candle; 
but this reſin, or gum (if I may ſo call it) of 
our fixed metal did not, like that we former- 
ly deſcribed of copper, tinge the flame of a 
candle, or produce with the glowing coals, 
on which it is laid, either a green or bluiſh 
Ap, Pyropbilus, to diſcover, how much 
theſe operations of the ſublimate upon copper 
and ſilver depend upon the particular textures 
of theſe bodies, I took two parcels of gold, the 
one common gold thinly laminated, and the 
other very well Fefined, and having caſt each of 
theſe in a diſtinct urinal upon no leſs than 
chrice its weight of groſly beaten ſublimate, I 
cauſed this laſt named ſubſtance to be in a ſand- 
furnace elevated-from the gold, but found not, 
that either of the two Is of that metal was 


' manifeſtly altered thereby: whether in caſe the 


d had been reduced to very minute particles, 
ome kind of change (perbaps, if any, differ- 
ing enough from thoſe lately recited to have 
been made in the copper and the filver) might 
have been made in it, I am not ſo abſolutely 
certain; but I am confident, that by what I 
reſerve to tell you hereafter of ſublimates ope- 
ration upon ſomeother minerals, eſpecially tin, 
it will appear, that that operation Cy very 
much upon the particular texture of the body, 
from has that ſublimate is elevated. 
Box x I diſmiſs this ſubject, Pyrophilus, I 
muſt not conceal from you, that in the papers, 
whence theſe experiments made with ſublimate 
have been tranſcribed, I annexed to the whole 
diſcourſe a few advertiſements, whereof the 
firſt was, that I was reduced in thoſe experi- 
ments to imploy, for want of a better, 4 find. 
furnace, wherein I could not give ſo ſtrong a 
fire as I deſired ; which circumſtance may 
have had ſome influence upon the recited phaz- 
nomena; and among other advertiſements 
there' being one, that will not be impertinent 
to my preſent defign, and may afford 
a not unſucceſsful hint; I ſhall ſubjoin it in the 


Tus next thing, of which I am to advertiſe 
you, is this, that this experiment may probabl 
further improved by imploying about it 
various and new kinds of ſublimate ; and that 
ſeveral other things may be ſublimed up to- 
ether cither with crade mercury or with com- 
. ſublimate, he, that conſi the way of 
making vulgar ſublimate, will not, I 5 
deny. To give you only one inſtanee, I ſhall 
inform you, that, having cauſed about equal 
parts of common 1 1 and fal = 
to be well powdered and incorgorat 
Ang ths e in ſtrong and large — 
nals placed in a ſand- furnace, we obtained a 
new kind of ſublimate, differing from the for- 
mer, which we ' manifeſted ad dum, by dif- 
ſolving a little of it and a little of common ſub- 
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_  Confiderations' and Euperiments touching 


limage ſeverally in fair water: for dropping a 
little reſolved fait of tartar.upon the ſolution of 
common ſublimate, it immediately turned of 


drawn fix aunces of this new ſublimate after 
the already often recited manner, we had in- 
deed in the bottom of the retort a eupreons re- 
fin, not much unlike that, made by copper 
and common ſublimate ; and this reſin did, 
like the other, in the moiſt air - ſoon begin to 
de into a kind of verdigreeſe. But that, 
which was ſingular in this operation, was, that 
not only ſome of the ſublimate bad carried up. 
to a good height, enough of the copper to be 
manifeſtly coloured by it of 8 fine bluiſh green, 
but into the receiver there was paſſed near an 
ounce of liquor, that ſmelt almoſt like ſpirit of 
fal armoniack; and was tinfted like the ſub- 
limate, ſo that we ſuppoſed the body-of the 
Venus to have been better wrought upon by 
this, than by the former ſublimate. And yet 
I judged not this way to be the moſt effectual 
way of improving common ſublimate, being 
apt to think, upon grounds not now to be men- 
tioned,” that it may by convenient liquors be ſa 
. 
opening the com 7 it 
| ropes. wt ee ges, 
(which yet perhaps will enrich but men's un- 
derſtand ings) as chymiſts are wont very fruit 
leſly to attempt to make in that inde · 
ſtructible metal. But of this, having now 
given you a hint, I dare bore ſay 00 more. 
| Experiment III. 
HERE is, Pyrophilus, another 
ment, which many will find .more eaſy 
to be put in practice, and which yet may, as 
to ſilver, be made a kind 'of ſurcedantum to 
the former, and confequently. may ſerve to 
ſhew, how the like qualities in bodies may be 
effected by differing ways, provided a like 
* of texture be produced by them. Of 
this I ſhall give you an example in that prepa- 
ration of filver, that ſome chymiſts. have called 
Luna Cornea, which I ſhall not ſcruple to men- 
tion particularly, and apply to my preſent. pur- 
poſe; ' becauſe though the name of Luna Cor- 
noa be already to he met with in the writings 
of ſome alchymiſts, yet the thing itſelf, being 
not uſed in phyfick, is not wont to be known 
by thoſe, that learn chymiſtry in order to phy- 
fick ; and the way that I uſe in making it is dit- 
fering from that of alchymiſta, being purpoſe- 
ly deſigned to ſhew ſome notable: phænomona, 
not to be met with in their way of proceeding. 
Wr take then refined. ſilver, and having 
beaten it into thin plates, and diſſolved it in 
about twice ita weight of guad aqua fartis, 
we filtrate ir carefully to obtain a clear ſolution, 
.(which ſometimes we evaporate further, till it 
ſhoot into cryſtals, - which we afterwards dry 
upon brown paper with a moderate heat.) 
Uxo the abovementioned ſolution: we drop 
good fpirit of ſalt, till we find, that it will no 
| | more 
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more curdle the liquor it falls into, {which 


will not happen ſo „as you will be apt at 
firſt to imagine ;) then we put the whole mix- 
ture in a glaſs funnel lined with cap- and 
letting the moiſture drain through, we dry 
with a gentle heat the ſubſtance, that remains 
in the filtre, firſt waſhing it (if need be) from 
the Jooſly adhering ſalts, by letting fair water 
run through it ſeveral times, whilſt it yet con- 
tinues in the filtre. . This ſubſtance being well 
dried, we put it into a glaſs phial, which be- 
ing put upon quick coals firſt covered with 
aſhes, and then freed from them, we melt the 
contained ſubſtance into a maſs, which, being 
kept a while in fuſion, gives us the Luna Cor- 
nes we are now to conſider. 5 . 
. Is to make this factitious concrete, we firſt 
reduce the ſilver into cryſtals, and afterwards 
proceed with ſpirit of ſalt, as we have juſt now 
taught you to do with the folution, we have 
'the exceedingly opacous, malleable, and 
hardly fuſible body of filver, by the conveni- 
ent interpoſition of ſome ſaline particles, not 
amounting to the third part of the weight of 
the metal, reduced into cryſtals, that both 
ſhoot in a peculiar and determinate figure, dif- 
fering from thoſe of other metals, and alſo 
are diaphanous and brittle, and by great odds 
more eaſily fuſible than ſilver it ſelf, beſides 
other qualities, wherein having elſewhere taken 
notice, that theſe cryſtals differ both from ſil- 
ver and from aqua fortis, we ſhall not now in- 
fiſt on them, but paſs to the qualities, that 
do more properly belong to the change of the 
ſolution of ſilver into Lune Cornea. ; 
Finns then we may obſerve, that though 
irit of ſalt be an highly acid liquor, and 
acid liquors and alkalies are wont to 
have quite contrary operations, the one preci- 
pitating what the other would diſſolve, and 
diſſolving what the other would precipitate; 
yet in our caſe, as neither oil of tartar per deli- 
guium, nor ſpirit of ſalt will diſſolve ſilver, fo 
both the one and the other will precipitate it; 


* 
„ 


which I deſire may be taken notice of againſt 


the doctrine of the vulgar chymiſts, and as a 
proof, that the precipitation of bodies depends 
not upon acid or alkalizate liquors as ſuch, but 
upon the texture of the bodies, that happen to 
be confounded. 0 

2. Ws may here obſerve, that whiteneſs 
and opacity may be immediately produced by 
liquors, both of them diaphanous and colourleſs. 


parts 4 not tranſparent, 
like thoſe of beaten I han; Sc. which, 


| yet, by a gentle heat, be preſently re- 
— 5 into a maſs indifferently tranſparent, 
and not at all white, but of a fair yellow. 
4 WI may obſerve too, that though ſilver 
require ſo ſtrong a fire to melt it, and may 
be long kept red- hot, without being brought to 
fuſion; yet by the aſſociation of ſome ſaline 
icles conveniently mingled with it, it may 
be made ſo fuſible, as to be eaſily and quickly 
melted, either in a thin phial, or at the flame 
of a candle, where it will flow almoſt like wax. 
5. Ir may alſo be noted, that though the lu- 


nar ſolutions and the ſpirit of ſalt would, either 
of them apart, have readily diſſolved in water; 
yet when they are mingled, they do, for the 
moſt part, coagulate into a ſubſtance, that will 
lie undiſſolved in water, and is ſcarce, if at 
all, ſoluble either in aqua fortis or in ſpirit of ſalt. 

6. AnD remarkable it is, that the body of 
ſilver being very flexible and malleable, (eſpe- 
cially if the metal be, as ours was, refined) 
it ſhould yet; by the addition of fo ſmall a pro- 
portion of ſalt, (a body rigid and brittle) as 
is aſſociated to it in our experiment, be made 
of a texture ſo differing from what either of 
its ingredients was before, being wholly unlike 
either a ſalt or a metal; and very like in tex- 
ture to a piece of horn, And to ſatisfy my 
ſelf how much- the toughneſs of this metalline 
horn depended upon the texture of the compo- 
fitum; reſulting from the reſpective textures of 
the ſeveral ingredients, I precipitated a ſolu- 
tion of ſilver with the diſtilled ſaline liquor 
commonly called oil of vitriol, inſtead of ſpi- 
rit of ſalt; and having waſhed the precipitate 
with common water, I found, agreeably to my 
conjecture, that this precipitate, being fluxed 
in a moderate heat, afforded a maſs, that look- 
ed like enough to the concrete we have been 
diſcourſing of, but had not its roughneſs, be- 
ing brittle enough to be eaſily broken in pieces. 
But the two conſiderableſt phenomena of our 
experiment do yet remain unmentioned, ' 
Fon, 7thly, it is odd, that whereas a ſolu- 
tion of ſilver is, as we have. often occaſion to 
note, the bittereſt liquor we have ever met 
with, and the ſpirit of ſalt far ſourer than ei- 
ther the ſharpeſt vinegar, or even the ſpirit of 
it, theſe two ſo ſtrongly and offenſively taſted 
liquors ſhould be ſo eaſily and ſpeedily, with- 
out any other thing to corre& them, be re- 
duced into an inſipid ſubſtance, (at leaſt fo 
far inſipid, that I have licked it ſeveral times 
with my tongue, without finding it otherwiſe, 
though perhaps with much rolling it to and 
fro in the mouth, it may at length afford ſome 
unpleaſant taſte, but exceedingly different from 
that of either of the liquors, that compoſed it: ) 
and this, though the les, that made both the 
flyer and the precipitating ſpirit ſo ſtrongly 
taſted, remain aſſociated with the ſilver. 

8. And laſtly, it is very ſtrange, that 
though the ſaline corpuſcles, that give the ef- 
ficacy both to good aqua fortis and the like 
ſpirit of ſalt, be not only ſo volatile, that they 
-will eaſily be diſtilled with a moderate fire, 
but ſo fugitive, that they will in part fly away 
of themſelyes in the cold air, (as our noſes can 
witneſs to our trouble, the phials, thac 
contain ſuch liquors, unſtopped ;) yet by 
virtue of the new texture they acquire by aſ- 
ſociating themſelves with the corpuſcles of the 
ſilver and with one another, theſe minute par- 
ticles of ſalt loſe ſo much of their former light- 
neſs, and acquire ſuch a degree of fixedneſs, that 
they will endure melting with the metal they 
adhere to, rather than ſuffer themſelves to be 
driven away from it. Nor do I remember, 
that when I melted this maſs in a thin phial, I 
could perceive any ſenſible evaporation of the 
matter: nay, having afterwards put a parcel of 
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that were blown 
ffered fofion, and 


AM now, ee 60 80 W 
contrary enough both to my cuſtom and 
8 — that is, to diſcourſe the phw- 
nomena of an 
you to make. fince I cannot as yet, with- 
out ſome breach of promiſe, plainly diſcloſe to 
you what I _ now conceal, your equit 
aſſures me of on. And as becat 
the qualities o he fate I am to ſpeak of are 
very remarkable, and pertinent to my preſent 
purpoſe, I am unwilling to paſs them by un- 
mentioned; ſo 1 PA that, notwithſtandi 
their being ſtrange, I may be allowed to di 
courſe upon them to pod] who, I preſutne, 
know me too well to Geck 1 would impoſe 
upon you in matters of fact, and to whom I 
am willing (if you defire it) to ſnew the ano- 
malous ſalt it ſelf, and ocular” 8 of the 
chief | I aſcribe to it. 

I SHALL not then ſcruple to tell you, in 
difevefing one day with a very r tra- 
* and chymiſt, who” had 
5 rtunities to acquire ſecrets, of a — 

44 ſalt I had thought upon and made, 
n ws of ſo differing a kind from other 
ſalts, that though I did not yet know what 
feats I ſhould be able to do with it, yet I was 
confident it muſt have noble and unuſual ope- 
rations: this gentleman, to requite my frank- 
neſs, told me, that I had lighited on a greater 
jewel than ps I was aware of; and that 
* I would Pon advice, by adding ſome- 
thing, that he named to me, and prolecuting 
the N aration à little further, I ſhould ob- 
tain a ſalt exceedingly noble. I thanked him, 
as 1 "had cauſe, for / his advice, and when I 
had opportunity, followed it. And though I 
found the way of making this Alt ſo nice and 
intricate a thing, that if I would, I could ſcarce 
eaſily deſcribe it, ſo as to enable moſt men to 
practiſe it; yet. 1 once made it, I found, 
that beſides ſome of the things I had been told 
it would perform, 1 NN * divers other 
things with it, which I had godd cauſe to be- 
lieve the gentleman of whom I'was e, 
did not think of; and I doubt not, but I ſhoul 


have done much mote with it; if I had net 


 vofortunately loſt it ſoon after I ha preparetl it. 
 /SgVERAL of the: na I tried * 


another z but here I 
wer _— ae 


Frins then, though os e ingredients, 
| Pedro this falt, were all of them ſuch, 
as vulgar chymiſts muſt, according to their rather 


jy are - reſerved 
ow n 
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nciples, look upon as purely ſaline, and were 
Aach 01 them far — Ar than brine, or more 
ſour than the ſtrongeſt vinegar, or more 
ſtrongly taſted than either of thoſe two liquors ; 
| yet the compound, made up:of only ſuch bo- 
dies, is ſo far from being rie * or 


riment, which I do not teach 


other 


of that family: and 


223 "and e bn 


four, or inſipid, that a ſtranger being aſked 
what beg me would not "Siu 

it rather ſweet, than of any other t 3 
its ſweetneſs be of e Kind; as there is 
a differener even among bodies fweet by na- 
ture; the ſweetneſs of ſugar being diverſe from 
that of honey, and both of them differ 

from that of the ſweet vitriol of lead. And 
this is the only inſtance I remember I have 
hitherto met with of ſalts, that, without the 
mixture of infipid bodies, compoſe a ſubſtance 
really ſweet. I ſay, really ſweer, becauſe chy- 
miſts: 1 the calces of metals, and 
other bodies duleified, if they 3 
all corroſive ſalts and of taſte, ſwee 

though they have nothing at all of 
ſweetneſs in them; and by that licence 
> opting _ e 


"ANOTHER thing conſiderable in our 150. 
malous tote is, that though its odour be not 
either ſtrong or offenſiye, (both which that of 
volatile ſalts is wont to be 3) yet if it be a lit- 
tle urged with heat, ſo as to be forced to eva- 
te haſtily and copiouſly, I have known 
e, that have been nſed to the powerful 
— of aqua fortis, diſtilled urine, and even 

bal armoniack itſelf, that have com- 
— of this ſmell as more ſtrong, and upon 
that account more unſupportable than theſe 
themſelves: and yet when theſe fumes ſettle 
again into a falt, their odour will again p70 
mild and inoffenſive, if not pleaſant. - 
-/Fur*DLY, Whereas allthe volatile Acid 
and lixiviate ſalts, that we know of, are of fo 
determinate and | n nature, if I may 
ſor] that there is no one ſort of the three, 
may be deſtroyed by ſome one or other 


_ 


but 
of the other two ſults, if not by both ; as ſpirit 
of urine, which is à volatile ſalt, being mingled 


with ſpirit'of ſalt or aqua fortis or almoſt any 
and acid Tpirit, will make a great 
ebullition, and loſe its peculiar taſte, and ſeve- 
ral of its other qualities; and, on the other ſide, 
ſalt of tartar and other alkalies; (that is, ſalts 
produced by incineration of mixed bodies) 
will bedeſtroyed with ebullition'by aqua forris, 
ſpirit of ſalt,” or almoſt any other firong ſpiric 
— ſalt, aqua lr. 
tis, Sc. will be (as they ſpeak) deſtroyed 
both by animal volatile fas, and by the fixed 
ſalts of vegetables; that ig, will make an ef- 
ferveſcence with eicher fort of falts, and com- 

fe' with them a ne l or ſalt, differing 

m either of 'the 1 rents, and, as to taſte, 


ſmell, odour, and divers other qualities, mote 
-languid and 


: whereas, I ſay, each 
of theſe three families of ſalts may be ell de- 
ſtroyed by the other two, our anomalous ſalt 
ſeems to be above the being thus wrought up 


on by any of all the three, and is the only bo- 


dy: I know; (which is no ſmall privilege, or 
prerogative:) For I did not find, that a 


ſolution of it, made with as little water as 1 


could, which is the way whereby we uſuall 
make it fluid, would make any ebullition 


ther with oil of tartar per-deliquium, or ſpirit 


of ſal  armoniack; or ſtrong ſpirit” of ſalt, or 


even oil of vitriol, but would calmly and ſi- 
* 


the Ori ef OLT TIESs and Forms. 


Tun ws with theſe differing liquors; and 
ue as long as J had patience to look 

them, without being precipitated by them. Bu 
thisis not the only way I employed, to examine, 
whether our ſalt belonged to 
abovementioned com ilies of ſalts. 
For I found not, that the ſtrongeſt ſolution of 
it would turn fyrup of ' violets either red, as 


only tried, 
of fyrup-of violets and our ſolution would im- 
mediately-be turned red by two or three drops 
of ſpirit of ſalt; - or green by as much oil of tar- 
tar 3 but to proſecute the experiment, I let fall 
a drop of two of a mixture made of our ano- 
malous —— 1 5 a 3 59 ſhaken 
together, upon ſom violets; which 
was thereby immediately turned red, and a 
little of the ſame anomalous ſolution, being 
ſhaken together with oil of tartar per deliquium, 
turned — of way hn ru of vio- 
lets into a delightful 3 'which, happening 
lee, ſhowed to-argwy that our ſo- 
lution, os to ſenſe 1t were exquilitely 
mingled in the ſeveral mixtures, to which I 
had put it, did, as it left them their unde- 
ſtroyed reſpective natures, retain its own: and 
yet this ſalt is ſo far from being a languid or 
an inſignificant thing, that aqua fortis, and 
oil of vitriol themſelves, as operative: and as 
furious li as they are, are unable in.divers 
caſes to make ſuch ſolutions, and perform ſuch 
other things, as our calm but powerful men- 
ſtruum can, though but ſlowly, effect. 


FourTaLy, Though this falt be a volatile 
hires no ſtrong- heat to make it an aqua fortis, or ſpirit of nitre, but an aqua 


one, and 
ſublime into finely figured cryſtals without a re- 
manence at the bottom z yet being diſſolved in 
liquors, you may make the ſolution, if need-be, 
to boil, without making any of the ſalt ſublime 
up, beforethe liquor be totally or almoſt totall 
drawnoff; whereasthevolatilefaltofurine, blood, 
hartſhorn, Sc. are wont to aſcend before al- 
moſt any part of the liquor they are diſſolved 
in, which is in many caſes very inconvenient. 
Au though this be a volatile falt, yet I re- 
member not, that I have obſerved any fixed 
ſalt, (without excepting ſalt of tartar itſelf) that 
runs near ſo ſoon per deliquium, as this will 
do; but by abſtraftion of the adventitious 
moiſture, it is eaſily reſtored to its former ſaline 
form, and yet differs from ſalt of tartar, not 
only in fixedneſs and taſte, and divers other 
qualities, but alſo in this, that, whereas falt 
of tartar requires a vehement fire to flux it, a 
gentler heat, than one would eaſily imagine, 
will melt our falt into a limpid liquor. | 
Anv whereas ſpirit of wine will diſſolve ſome 
* = ſanderick, maſtick, gum-lac, Sc. 
OL, 


of the three both 


N : 


and water, on the other fide, diſſolves many, 
that ſpirit of wine cannot, and oils will diſſolve 
ſome, for which neither of the other liquors 
are good ſolvents ; our ſalt will readily aiffotve 
oth in fair water, in the hi rectified ſpi- 
rit of wine, (and that ſo little, as not to weigh 
more than the ſalt) and in chymical oils them- 
ſelves, with which it will —— ate itſelf very 
ſtrictly, and perhaps more too, than I have 
yet found any other conſiſtent falt to do. 


E experiment I am, Pyrophilus, now 
about to deliver, though: I have not yet 
| ity to what I deſigned, 
t I have about fire and 
falt, ſuggeſted. it to me, is yet ſach, as may far 
more clearly, than almoſt: any of the experi- 
ments commonly known to chymiſts, ſerve to 
ſhew us, how near to a real tranſmutation thoſe 
changes may prove, that may be effected even 
in inanimate, and, which is more, ſcatce cor- 
ruptible bodies, by the receſs of ſome particles, 
and the acceſs: of ſome others, and the new 
texture of the reſidue. The experiment I 
have made ſeveral ways, but one of the lateſt 


and beſt I have uſed is this: Take one part of 
good ſea - alt well dried and powdered, and 
put to it its weight of good aqua fortis 


or ſpirit of nitre ; then having it (if you 
have time) for ſome while 2 
geſtion, diſtil ĩt over with a Now fire in a re- 
tort or a low body, till the remaining matter 
be quite dry, and no more: for this ſubſtance, 
that will remain in the bottom of the glaſs, is 
the thing, that is fought ſor. mo 
Tuts operation being performable in a mo- 
derate fire, and the bodies themſelves being 
almoſt of an incorruptible nature, one would 
ſcarce think, that ſo ſlight a matter ſhould pro- 
duce any change in them; but yet I found, as 
expected, theſe notable mutations of qualities 
effected by. ſo unpromiſing a way. 
Fon in the firſt place, we may take notice, 
that the liquor, that came over, was no longer 


regis, that was able to diſſolve gold; which 

aqua fortis will not meddle with, and will not 
diſſolve ſilver, as it would have done before; 
but will rather, as I have purpoſely tried, pre- 
cipitate it out of aqua fortis, if that menſtruum 
have already diſſolved it. But this change be- 
longing not ſo properly to the ſubſtance it ſelf I 
was about toconſider, I ſhall not here inſiſt on it. 

2. Tx, the taſte of this ſubſtance comes 
by this operation to be very much altered. For 
it hath not that ſtrong ſaltneſs, that it had be- 
fore, but taſtes far milder; and though it reliſh 
of both, affects the palate much more like ſalt- 
petre, than like common ſalt. 

3. NzxT, whereas this laſt-named body is 
of very difficult fuſion, our factitious ſalt imi- 
tates ſalt-petre in being very fuſible; and it 
will, like nitre ſoon melt, by being held in the 
flame of a candle. | 

4. Bur to proceed to a more conſiderable 
phenomenon, it is known, that ſea - ſalt is a 
body, that doth very much reſiſt the fire; when 
once, by being brought to fuſion, it hath been 

60 forced 


tion in other bodies; and yet 


ing me to etpect, that by 
Tas be able to produce out of two 
flammable bodies a third, that would be ea- 
ſily inflammable, I found upon trial 
that ſmall lumps of this ſubſtance, caſt 


quick and. w 


caſting in more frap 


the matter would fall a puffing, and flame a- 
freſh for ſeveral times conſecutively, accordingto 
quantity, that had been put into the crucible. 


the 

q 51 Bur n 1 
deſigned by this experiment. Fot I pretend- 
ed hereby to deviſe a way of turning an acid 


ſalt into an alkali,' which ſeemns to be one of 4 


the greateſt and difficulteſt changes, that is ra- 
inanimate bodies. 
heedful, there is between 
acid falts, and thoſe, that are made by the com- 
buſtion of bodies, and are ſometimes called 
fixed, ſometimes alkalizate. For whereas 
r (which are but ſtrong ſolutions 
of al 


ies) will readily enough diſſolve com- 
mon ſulphur, and divers other bodies abound- 


ing wi 
quors, aqua fortis and aqua regis, th ſo 
e that one will Aloe ſilver _—— 
other gold itſelf, will let brimſtone lie in them 
undiflolved I know not how long; though 
ſome ſay, that in proceſs of time there may be 
ſome tincture drawn by the es Boca 
it, which yet I have not ſeen tried, and though 
it were true, would yet ſufficiently argue a 
2 diſparity betwixt thoſe acid "Ro and 
ſtrong izate ſolutions, which will ſpeedily 
diſſolve the very maſs of common ſulphur. Be- 
es, it is obſerved by the inquiſitive chymiſts, 
nor does my experience contradict it, that the 
bodies, that are diſſolved by 
um, may be e were by an alkalizate; and 
on the contrary, ſolutions made by the latter 
may be precipitated by the former. More- 
over, as li diſſolved in ſpirit of vinegar 
will be precipitated by the oil of tartar per de- 
liguizem, or the ſolution of its ſalt; and, on the 
contrary, ſulphur or antimony diſſolved in ſuch 
a ſolution will be precipitated out of it by the 
ſpirit of vinegar, or even common vinegar : 
Moreover, acids and alkalizates do alſo differ 


coals, though they did gol 


to . durable and 
or it is not unknown to 


ſuch chymiſts, as are any thing inquiſitive and 
how vaſt a difference X 


ſulphur, even thoſe highly acid li- po 


an acid menſtru- they 


2 tongue, and to have a lxxi- 
viate reliſh. I found too, that it would turn 


ſyrup of violets into a greeniſh colour, that it 


would precipitate a limpid ſolution of ſubli- 
mate, made in fair water, into an orange-tawny 
owder, I found, that it would, like other 
fixed falts, produce. an ebullition with acid 
ſpirits, and even with ſpirit of ſalt it felf, and 
0 with them. Nor are theſe them- 
ſelves all the ways I took to manifeſt the al- 
kalizate nature of our tranſmuted ſea-ſalt. 

I Dry indeed conſider at firſt, that it might 
be ſuſpected, that this new alkalizateneſs might 
proceed from the aſhes of the injected coals, 


the aſhes of y containing in 
them more or of a fixed ſalt. But when 
I conſidered. too, that a of charcoal, 


burned to aſhes, is wont to yield ſo very little ſalt, 
that the injected fragments of coal (though 
had been, which they were not) quite 
burned out in this operation would ſcarce have 
afforded two or three grains of ſalt, (perhaps 
not half ſo much) I ſaw no reaſon at all to be- 
lieve, that in the whole maſs I had obtained, 
(and which was all, that was left me of the 
ſea - ſalt, J had firſt imployed,) it was nothing 
but ſo inconſiderable a proportion of aſhes, that 
exhibited all the phænomena of an alkali. 

Ap for further confirmation both of this, 


and what I ſaid a little before, I ſhall on 
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that toſatisfy-my ſelf yet more, I poured upon 
a pretty quantity of this lixiviate: ſalt a due 


preparing it, and when we had prepared 
it, afforded us 99 
is the ſame, that Glauberus means by his /al 
mirabilis, or at leaſt ſeems to be very like it: 
and whether it be the ſame or no, its various 


ſhoot and n make it very fit to 
it in 


* * 
1 


ufficiently 
made 


corpuſcles of the ſra · ſalt, that paſſed over into 
the receiver, had afforded this 'alkali z as com- 
mon ſalt-petre, being handled after ſuch a man- 
ner, would leave in the crucible'a fixt or alka- 
hzate ſalt. But to this I anſwet, that as the 
ſea-ſalt, which was not driven over by fo mild 
a diſtillation, and ſeemed much à greater 

than that which had paſſed over, was far from 
being of an alkalizate nature; ſo the nitrous 
that are preſumed to have ſtaid be- 
ind, were, whilſt they compoſed the ſpirit of 
nitre, of an highly volatile and acid nature, and 
af a nature directly oppoſite fo 


ſpirit of nitre of aqua fortis, the producible - 
neſs of an alkali out of bodies of another na- 


ture might be rightly thence inferred: ſo that 
however i 


it appears, that by the intervention 
of our experiment, two ſubſtances, that were 
formerly acid, are turned into one, that is ma- 
nifeſtly of an alkalizate nature; which is that 
we would here evince. | | 
Perhaps it may, Pyrophilus, be worth while 
to ſubjoin, that to proſecute the iment by 
inverting it, we drew two parts o — 
rit of ſalt from one of purified nitre, but did 
not obſerve the remaining body to be any 
thing near ſo or year 6 changed as the ſea- 
falt, from which we 
nitre ; ſince though the ſpirit of ſalt, that came 
over, did (as we ) bring over ſo many 
of the corpuſcles of the nitre, that being heat- 


ed, it would readily enough diſſolve foliated 


gold; yet the ſalt, that remained in the retort, 
being put upon quick coals, did flaſh away 
with a vehement and halituous flame, very like 
that of common nitre. | 


Experiment VI. | 
Come now, Pyrophilus, to an experiment, 


which, though in ſome things it be of kin 
to that, which I have already taught you con- 


cerning the changing of ſea · ſalt by aqua · fortis, al 


will yet afford us divers other inſtances, to 
ſhew, how upon the change of texture in bo- 
dies there may ariſe divers new qualities; eſpe- 


cially of that ſort, which, becauſe they are 


uced by chymiſtry, and are wont 


to — — if not by them 
only, may in ſome ſenſe be called chymical. 


Tux body, which, partly whilſt we were 
See the Sceptical Chy miſt. 


drawn the ſpirit of 


have à place allow this treatiſe; though 
of the many trials I made with it, I can at pre- 
ſent find no more among my looſe papers, 


than that following part of it, that I wrote tome 


years ago to an ingenious friend; who I know 


will not be diſpleaſed, if, to fave my ſelf ſome 


time and the trouble of examining my memo- 
ry, I annex the following tranſcript of it. 

[To give you a more particular account of 
what 1 writ to you from Oxford of my trials 
about Glauber's ſalt, though I dare not ſay, that 
I have made the · ſelf· ſame thing, which he calls 
his ſal mirabilis, becauſe he has deſcribed it ſo 
darkly and ambiguouſly, that it is not eaſy to 
know with any certainty what he means; yet 
whether or no I have not made ſalt, that, as far 
as I have yet tried it, agrees well enough with 
what he delivers of his, and therefore is like to 
prove either his ſal mirabilis, or almoſt as good 
a one, I ſhall leave you to judge by this ſhort. 
Tus ſtrange things, that the induſtrious 
Glauber's/ writings have invited men to e 


from his /a/ mirabilis, in caſe he be indeed 


poſſeſſed of ſuch a thing, and the enquiries of 
divers eminent men, who would fain learn of 
me what I thought of its reality and nature; 
invited me, the next opportunity I got, to 
take into my hands his Pars altera miraculi 
mundi, whoſe title you know promiſes a de- 
ſcription of this ſal artis miriſicum, as he is 
pleaſed to call it. But, I confeſs, I did not 
read it near all over, becauſe a great part of it 
is but a tranſcription of ſeveral intire chapters 
out of Paracelſus, and I perceived, that much 
of the reſt did, according to the cuſtom of chy- 
mical writi more concern the author than 
the ſubjects: wherefore looking upon his pro- 
ceſs of making his ſal mirabilis, I ſoon per- 
ceived he had no mind to make it common, 
ſince he only bids us upon two parts of com- 
mon ſalt diſſolved in common water to pour 
A, without telling us what that 4 is. Where- 
fore reading on in the ſame proceſs, and find- 
ing, that he tells us, that with B (which he 
likewiſe explains not at all, nor determines the 
— bf Ie) one may make an aqua fortis, 
it preſently called into my mind, that ſome 
years before having had occaſion to make ma- 
ny trials, mentioned in other tracts of mine, 
with oil of vitriol and falt-petre, I did among 


other things make a red ſpirit of nitre, by the 


help only of oil of vitriol: Remembring this, 
I fay, I reſorted to one of my Carneades's di- 
*, and reviewing that experiment, as I 
have ſet it down, I concluded, that though I 
had not diſſolved the falt-petre in water, as 
Glauber doth his common ſalt; yet ſince on 
the other ſide I made uſe of external fire, it 
was probable I might this way alſo get a ni- 
trous ſpirit, though not ſo ſtrong. And though 
by calling the liquor, that muſt make an aqua 
fortis, B; whereas he had called that, which is 

ta 
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| think, calls his ſal miradibs, which 
very ingenious readers of writin 
come to us to teach them) and that thoſe 
periments of his about it, which I was able to 
make ſucceed, (for fome I was not, and ſome I 
did not think fit to try) you will find, together 
with thoſe of my own, in more proper places 
of other papers. Only, to apply what hath 
been above related to my preſent purpoſe, I 

2 


muſt not here pretermit a couple o 
tions. ber 

Axp firſt, we may take notice of the power, 
that mixtures, though they ſeem bur very light, 
and conſiſt of the ſmalleſt number of ingre- 
| con | dients, may, if they make great changes 
a o | 9 


* . . . 
om Y \ 4 
the Origin of 
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e acquire I not 
—.— - 
in the re ſometimes pur- 
poſely tried, in much conſidetabler heats than 
that needs 1 peri expoſed to. 
Nor ouly is the a thus far 
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near as much as the ſea - ſalt you 
of a ſubſtance, which, though 


uce 

what 

ng 

lalts, 

dies, 

differi © 

you mor- 
tuwn of fea-lalt ( it very 
dry, freed it from all of taſte) 
in ity of water, and hav- 
wot? l probatey. 
— cryſtals of 2 
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that part, which teaches the ion of it, he 


VALITIE&ardt For Ms. 
ware, have, in alvering he nacure ond. eee ity 
body conkiderably | 


THERE 


a” 


it could not diſſolve gold 


them, tity of this liquor, oo 25 have obſerved, that 


experiment, being conſiderable and 
when he writbur to a private friend ] 
lague, which drove him from the accommodation requi ita to. his 


P 
firſt ing that partof the experiment, which treats of the deſt 
— tried that ofien enough before. 


of e N 
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'be made of 
to all 


reſt, and texture of the ſmall 
of, from which affeftions of matter 
lities, that difference particular bodies, 
I coukd not ſee any impoſſibility in the nature 
of the thing, that one kind of nota] ſhould 
be tranſmuted into another ; (that in 
effect no more, than that one pen of che 
univerſal matter, wherein all ies agtery 
may have à texture in it, like the 
texture of ſome other parcel of the matter 
common to them both.) é 
Aud having firſt ſuppoſed this, I further 
conſidered, chat in a certain menſtruum, which 
arcording to vulgar chemiſts doctrine, muſt 
be a worthlefs liquor, according to my appre- 
henſion, there muſt be an extraordinary effi- 
— in reference to gold, not only to diſſolve 
otherwiſe altet it, but to injure the very 
texture of that ſuppoſedly immutable metal. 
Tus menſtruum then I choſe to try, whether 
wich, is made by 
pouring on the reftified oil. of the butter of 
antimony, as much ſtrong ſpirit of nitre, as 
would ſerve to precipitate out of it all the 
bezoarticum mixerale z and then with a good 


ſſmart fire diſtilling off all the liquor, that would 
come over, and (if need be) cohobating it 
| m_ the antimonial powder. For though di- 


chemiſts, that make __ . it 
away, u reſumption, uſe of the 
cbulliticn,” is made by the affuſion of the 
ſpiric to the oil and the conſequent precipita- 


tion of a copious powder, the liquors have 
mutually tellropd or. difirmad each other 
yet my notions and experience of the nature 


of ſome ſuch mixtures invite me to prize this, 


and give it the name of menſtruum perarntum. 
Havinc then provided a ſufficient quan- 


| gold 
very pertinent, the author thought fit to mention it, ſich 
17 he was induecd to publiſh theſe papers, i 
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not (if I remember aright) ſo much as at 
firſt: now having ſome little 


Daf I recovered after fuſion was ſo ſmall, 


that, beſides that one may eaſily enough 
in making the menſtruum fit for my purpoſe, 


I was long without it) make a 


way of 

| it, ſince 

be is | And for 

| eee er the:powder to an 
ient chemiſt to boil ſame more of the men- 


ſtruum 2 it, without commugicating to 
him our deſign. This highly refined gold be- 


Ing, by a competent degree of heat, brought, 


as is uſual, to its native colour and luſtre, we 


| ſp 
the ſolution) wherein it diſſolves 
quietly enough; and there 


8⁰ being abſtracted, and 
reduced into a body did, 
lution, yield more of the white 


powder, but 


quantity of this 
powder; it was eaſy with borax or ſome other 
convenient flux to melt it down into a metal, 
which metal we ſound to be white like ſilver, 
and yielding to che hammer, if not to à leſs 

reflure; and ſome of it being diſſolved in 
aqua fortis, or ſpirit of nitre, did, by the od1- 
ous bitterneſs it Aran — — 
us in our expectation, to find it true ſilver. 
I Dou not but you will demand, Pyro- 
philus, why I did not make other trials with 
this factitious metal, to ſee in how many other 
qualities I could verify it to be ſilver: but the 


peculiar to ſilver, that it was a metal, 
and rather ſilver than any other, I was willing 
to keep the reſt of it for a while, as a rarity, 
before I made further trials with it 3 but was 
fo unfortunate, as with it to loſe it in a little 


ſilver box, where I had ſomething of more 


value, and of more curioſit ß. 
Tou will alſo aſk, why I repeated not 
the experiment? To which 1 ſhall N 


ity, (for 
attempt; 


I did, when I had another 


and according to the above mentioned 
method, brought it ſo far, that there remained 


: oy in the mean time, I was 


mineraliſt, whom I had 2 auto url 


nothing. but the melting of the white 
into falver, when having waſhed” it, I had laid 
it a plece of white by the” fires. 

fide to dry, 3 2 called out of m 

chamber, an ignorant that in the mean 
time came to drefs/it up, unluckily ſwept this 
aper, as 4 foul one, into the fire: which 
t. together with a multiplicity 


of occaſions, have made me ſuſpend the pur- | 


ſuit of this experiment till anocher 


- 
= 


med 
part of my conjecture by theſe things, 
Tun firſt, by finding, that - tar 2 
menſtruums, which I tried, and even with good 
belt gold I diſſolved in them ſome little quan- 
of ſuch a white 228 2 I was ſpeaking 
of; but in ſo very ſmall a proportion to the 
diſſalved gold, that I had never enough of it 
at once to think it worth proſecuting trials 
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me, that an emi- 
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was the proof given me by ſome trials, that I 
porpoley made that the menfiruum peracutum 
employ a notable | gold, 
and would perform ſome thi — 
men, chat pay he grearerincks income, 
men, that play the great criticks in iſtry, 


do not ſo that there ſeems no 
greater to doubt, that the above- men- 
tioned was really obtained out of the 
pure gold, than only this, men have hi- 
therto ſo often in vain atte 

real tranſmutation of metals, 

or for the worſe,) and to deſtroy 


K 


great moment. bn ann bm Fillh 
Ax in the firſt place, it ſeerns probably re- 
ducible from hence, that however the chemiſts 


are wont to talk - irrationally enough of what 


they call tinctura auri, and anima auri; yet, 
in a ſober ſenſe, ſome ſuch thing may be ad- 
mitted: I ſay, ſome ſuch thing, becauſe as on 
the one hand I would not countenance their 
wild fancies e matters, ſome of * 
being as unintelligible, as the Peripatetics 

ſtantial forms; ſo, on the other hand, I would 
not readily deny, but that there may be ſome 


more noble and ſubtile corpuſcles, that being 


duly conjoined with the reſt of the matter, 
whereof gold conſiſts, may qualify that matter 
8 "7 out 


th Origin of Quatiro1ts and Forms. 


nn 


to refit” aqua fortis, und to 


ar 


diſeriminate gold from ſilver ; und yet theſe 
OY either have their texture de- 
a Wet 


greater congruity- with ity” corpulcles, than 
with thoſe of the 98 of 1. 
may ſtick more cloſe” to the former, 


"by 
their means be | extricated and drawn away 


the alkali will aſſociate themſelves more ſtrict- 
ly with-thoſe of the ſulphur; than theſe were 
before affociated with thoſe of the mercury; 
whereby you ſhall obtain out of the cinnabar, 
which ſeemed intenſely red, a real mercury, 
that will look like fluid ſilver. And this 
example 1 3 » Pyrophi- 
ls, that, at the beginning is p ) 
I ſaid no more, than Auf t e 
have been deducing, might probably be infer- 
red from the iſes. For as it is not ab- 
ſurd to think, that our menſtruum may have 
a particular operation upon ſome noble, and 
(if I may ſo call them) ſome tinging parts of 
che gold ſo it ĩs not impoſſible,” but that the 
yellowiſhneſs of that rich metal may proceed 
not from any cles of that co- 
lour, but from the texture of the metal; as 
in our lately - mentioned example, the cinnabar 
was highly red, though the mercury it conſiſt- 
ed of, were ſilver- coloured and the ſulphur 


but a pale yellow; and conſequently, the 


whiteneſs and other 


to the entraction of any tinging particles, but 
to a change of texture, whereon'the 'colour''as 
well as other} properties of the gold did de- 
pend. But —— eee 1 —_— to 
reject" the way I firſt propoſed of explicatinę 
this chinge bf colour, was/ithie a mineraliſt o* 
great veracity hath ſeveral times aſſured me, 
that a known perſon in the relator's country, 
the Netherlands, got a greut deal of money 
by the way of extracting a blue tinctute out 
of copper, ſo as to leave the body white; ad- 
ding, that he himſelf, having procured from 
a friend (to ſatisfy his curioſity) a little of the 
menſtruum, (whoſe chief ingredients his friend 
communicated to him, and he to me) he did, 
as he was directed, diſſolve copper in com- 
mon aqua fortĩs, to reduce it into ſmall parts; 
and then having kept the calx of the powder 
of this copper for ſome hours in this menſtru- 
um, he perceived, that the clear liquor, which 
was in taſte, did not diſſolve the body 
of the metal, but only extract a blue tincture, 
leaving behind a very white powder, which 
he quickly reduced by fuſion into a metal of 
the ſame colour, which he found as malleable 
as before, Which I the leſs wonder at, be- 


changes produced in the 
new metal we obtained, may be attributed, not 


| 


| 


cauſe the experienced chymiſt Fobannes Aorin 
cola,” in his — — n Pt 
mentions the making of a white and malleable 
_ in good quantities upon his on know- 
ge; and that of ſuch a kind of copper I 
have with pleaſure made trial, I elſewhere re- 
late,” But of theſe matters we may poſſibly 
ſay more in a convenient place. 
Taz ſecond thing, that ſeems deducible 
from our former narrative, is, that however 


es moſt (for I ſay not all) of the judiciouſeſt a- 


mong the chymiſts themſelves, as well as a- 
mong their adverſaries, believe gold too fixed 
and permanent a body to be changeable by 


art, inſomuch that it is a received axiom a- 


mongſt many eminent Spagyriſts, that facilius 
eft aurum confiruere, quam deftruere ; yet gold 
itſelf is not abſolutely indeſtructible by art, 
fince gold being acknowledged to be an ho- 
mogeneous metal, a part of it was, by our 
experiment, really changed into a body, that 


was either true filver, or at leaſt a new kind of 


metal very different from gold. And fince it 
is generally confeſſed, that among all the bo- 
dies we are allowed to obſerve near enough, 
and to try our ſkill upon, there is not any, 
whoſe form is more ſtrictly united to its matter 
than that of gold; and ſince alſo the opera- 
tion, by which the white powder was produced, 
was made only by a corroſive liquor, without 
violence of fire; it ſeems at leaſt a very proba- 
ble inference, that there is not any body of {6 
conſtant and durable a nature, but that, not- 
withſtanding its perſiſting inviolated in the 
midſt of divers ſenſible diſguiſes, its texture, 
and conſequently its nature, may be really de- 


ſtroyed, in caſe this more powerful and appro- 


priated agent be brought, by a due manner of 
application, to work upon the body, whoſe 
texture is to be deſtroyet. 
Bur this matter we elſewhere handle, and 


therefore ſhall now proceed to the laſt and 


chief conſectaries of our riment. 

Tri then, it ſeems deducible from 
what we have delivered, that there may be a 
real tranſmutation of one metal into another, 


even u the perfecteſt and nobleſt metals, 


and that e 


ted by factitious agents in a ſhort 
time, and, if I may fo ſpeak, after a mecha- 
nical manner. I ſpeak not here of projection, 
whereby one part of an aurifick powder is ſaid 
to turn I know not how many hundred or 
thouſand” parts of an ignobler metal into filver 
or gold, not only becauſe, though projection 
includes tranſmutation, yet tranſmutation is not 
all one with projection, but far eaſier than it: 
but chiefly becauſe it is not in this diſcourſe you 
are to expect what I can ſay, and do think, con- 


51s 


cerning what men call the philoſophers ſtone. 


To reſtrain my ſelf then to the experiment we 
are conſidering, that ſeems to teach us, that at 
leaſt among inanimate bodies, the nobleſt and 
conſtanteſt ſort of forms are but peculiar con- 
trivances of the matter, and may, by agents, 
that work but mechanically, that is, by locally 
moving the parts, and changing their ſizes, 
ſhape, or texture, be generated and deſtroyed; 
ſince we ſee, that in the ſame parcel of meral- 
line matter, which a little before was true and 
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pitated meeting with 
incorporating 


may be a volatile gold in ſome ores and 
minerals, where the mine- men do not find any 
thing of char er ſuch ae 
pon the*account experiment 
e 
not be underſtobd to adopt what every chymi- 
cal writer is pleaſed to faney ning vola- 
tile gold ; fo 1 think judicious then, tfiat are 
not fo well acquainted with chymical opera- 
tions; are ſometimes too f to condemn 
the cliymiſts- obſctvations j not becauſe their 

intons have nothing of truth; but- becauſe 
they have Jad the luck not to be vurily 
enough propoſed. And to give an inſtance in 
the opinion, that ſome minerals have à vola- 
tile gold, (and the like may be faid of filver) 


it thus: that as in our experiment, 
ter the almoſt total abſtraction of the menſtru- 
um, the s * body | . true id, and 
conſequently in its own nature fixed, yet it is {© 
ſtrictly affociated with ſome'volatil le Aline par- 
ticles, that theſe being preſſed by the fire, car- 
| along with them the of the 
hich may be reduced into a. maſs by 

of borax, or. ſome other body 


Tres : 


Quart 


by 
Bier thineral ſome way or other, diſable t 
to carry away the gold with them, as they 


I think I may give an account rational enough 
of my admitting ſuch a thing, by 


may be ſtore of corpuſcles 
4 minute. and 10 blended with the un- 
parricles,- that they will be carried 


upon 
aſſdciating with the volatile and 2 


otherwiſe may do; or by its fixedn 


and 
ation of nature make the diſperſed gold 


imbody with it. On which occaſion I remem- 


ber, that a very ingenious man deſiring my 


thoughts upon an experiment, which he and 
om others, that were preſent at it, looked up- 


on as very ſtrange ; namely, that ſome good 
gold having for a certain trial been coupled 

deal of lead, inſtead of being ad- 
vanced im colour, as in goodneſs, was grown 
manifeſtly paler than before; my conjecture 


being, chat ſo great a 1 might 
contain — volatile ſilver, which 
the fixed body of the gold by 

— Le was detained, was 
much confirmed, by findin inquiry, that 
the gold intend of ling e weight, 1 (ar it 
confiderably increaſed ; which, did much bet- 
ter anſwer my - gueſs, than it did their expec- 
tation, that made the experiment, and were 
-much- ſurpriſed at the event. But this is no 
it place to proſecute the ' conſideration of the 
additaments, that may be ufed to unite and 
fix the particles of the nobler metals blended 
with volatile bodies; though perhaps what 
bath been ſaiĩd may afford ſome hint about the 
matter, as well as ſome: apology for the chy- 
mical term, volatile gold : the poſſibility. of 
which, I preſume, we habe evinced by the 


Atter part of this experiment, (in which I am 
ſorry Ie hot remember the proportion of 
the remaining ſalts, that were able to elevate 


the gold) fer ckat I have foveral times made, 
and therefore-dare much more confidently rely 
on it, than I can preſs.you to do on the for- 
mer part {about the tranſmutcation, or at leaſt 
deſtruction of gold) till yow or I ſhall have op- 


portunity to repeat that trial. 
Hovon,' Pyrophilus, the experiment Iam 
| about to ſabjoin, may at the firſt glance 
feem only to concern theprodutren of taſtes, and 
be indeed one of the principal, that I deviſed 
concerning that fubject, and that belongs to the 
notes I have made about thoſe qualities; yet, 
if you do not of your ſelf take notice of it, 
I may hereafter have occalion to ſhew you, 
that there are ſome particulars in this experi- 
ment, that are a to more than taſtes, 
And ſince I had once thoughts (however ſince 
diſcouraged by the difficulties of the attempt) 
to make my n even to divers qua- 


lities, 


$17 


practice 


tice of; 
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4 gh th had: 
even of chymical and: 
| erenof chymicalantof e e b concrete, which a we difti 
experiment or two abqut more obvious, though Jation, remained, for the 3 

| ular affectious of bodies, when there are in the retort in. che form of a. black _ capur 


OO agen abi om, n 
| nd having diflalved. it in aqua fortis, we ſuf- 
ſered it to ſhoot. into cryſtals, which being 


over with the met; that the glaſs 
| Temes o be fired e and. could hardly, 
be freed from the copious 
rig ſublicoae, 

that 1 chichy defire 
that not 


only N being with A. 
ies, may ep differing con- 
immedi- —_— 2 line corpuſcle 


| that, being, aſſociated with thoſe of one 
_ hiſſing, 1 fumes, had. already uced; a body eminent in one 
and in @ trice -produced wi the corroded Herecde be being freed from that 
copper. a bluiſn Coe, unn b. eminent for a very dif- 
metal\is wont 10 give in good; aqua fortis ferii 6 
_ ArTERWARDS: ve took minium . bined with the patticles 
| would with. them conſtitute a body of a 8 
ed and left us a | py i n 
txrni much like the common, made with ſpii both the other taſtes and . 
of vinegar. Then this ſweet vitriol Ro alc of this DNR Hal, they 
lead, (as we ele where call it) we endeavoured aſſociated with ſuch a one as that 
in rly they are driven from, would therewith exhi- 
it over in a retort; but finding that degree of bit again the firſt of the three mentioned taſtes. 
fire incompetent to force over any thing, ave Io Prove all this, we took cryſtals of refin- 
a little phlegmatick liquor, we cauſed. the re- ed: made -with aqua fortis, and though 
tort to be coated and transferred to the other theſe. cryſtals be, as we often note, ſuperla- 
furnace, n with a naked fire, tively rr having, by a naked fire ex- 
it afforded at a ſpirit ſome what more torted from what ſpirit we could, and 


than the filver had done. This Bag, found that, as we , extremely acid, we 
put one part of it upon a few filings 1 ſilver, 


of which it readily. made a ſolution more bitter 
than gall, and the other part of the diſtilled 
uor we poured upon minium. And though 


whilſt it had been an ingredient 1 the a 


_ 
* 
— 
3 —— — 
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tals of ſilver committed to diſtillation, it did 
with that metal an exceſſively bitter 
ſubſtance, yet the ſame particles being looſened 
the lead, did with them conſtitute a ſolution, 
which by ion afforded us a ſaccharum 
Saturn, or a vitriol ſweet as ſugar; And for 
further confirmation, we varied the experiment, 
having in à naked fire diſtilled ſome dried 

fa | Saturn made with aqua fortis, the 
little liquor, that came over, in proportion to 
. the body, that afforded it, was ſo a ſpirit 
of nitre; that for ſeveral hours the receiver was 
filled with the red fumes and though the 
ſmoking liquor were hugely ſharp, yet part 
of it, being poured upon a piece of its own 
caput mortuum, (in which we ved not any 
taſte) did at length (for it wrought but very 
Nowly)-exhibit little grains of a ſaccha- 
rine vitriol j but the other part, being put upon 
filings of ſilver, fell upon it immediately ' with 
noiſe and ſtore of ſmoke, and a while after 
concoagulated with part of it (which it had 
diſſolved) into a ſalt excceſſively bitte. 


1.11 Experiment IX. Mi 
HE artificial tranſmutation of bodies be. 
\ ing, as the-rareſt and difficulteſt produc- 

tion, ſo one of the nobleſt and ef. 
fects of human ſkill and po 


9 + 
% 
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dics. are 
verſion” hoped for, be to be made betwixt bo- 
dies of primordial. textures, (if I may ſo call 
them) and ſuch bodies, as by the of 
their bulk, and by their being to be found in 
moſt of the mixed bodies here below, make a 
conſiderable part of thoſe; that we men have 
the moſt immediately to do with. Invited 
theſe conſidtrations, Pyrophilus, I ſhall venture 
—— 8 
and trials about the 
earth, though-it be not ſo 
and as I hope by God's bleſſing to make it; 
Tux firſt occaſion, afforded me to do any 
thing about this matter, was my being con- 
ſulted by a gentleman, (an antient chymiſt, but 
not at all a philoſopher) who relating to me, 
how muck he had (with the wonted ſucceſs of 
ſuch attempts) laboured after the grand Arcana, 
complained to me, among other things, that, 
havingoccaſion to imploy great quantity of pu- 
rified rain · water, he obtained from it much 
leſs than he wiſhed of the ſubſtance, that he 
looked for, but a great deal of a certain whitiſh 
excrementitious matter, which he knew not 
what to make of. This gave me the curioſity 
firſt to deſire a ſight of it, in caſe he had not 
thrown it away, (which by good fortune he 
had not) and then, taking notice of the unex- 
pected plenty, and ſome of the qualities of it, 
aſk — ſome queſtions, which were requi- 


ſite and ſufficient to perſuade me, that this re- keep 


lidence came not from accidental foulneſs of 
the water, nor of the veſſels it was received in. 
This I afterwards often thought of, and indeed 
it might juſtly enough awaken ſome ſuſpicions, 


by Thad more 


the account of ſome obſervations 
ing of water into | | 
, as I'wiſh, cal glafſes for that purpoſe; and with 3 


that the little motes: that have been ſometimes 
obſerved to a numerous enough in pure 
ran-water, whilſt it is diſtilling, might not be 
meerly accidental, but really produced, as well 


as-exhibited by the action of the fire. I thought 
ir then worth while to this matter a 
little farther 5 and having put a pretty quan- 


tity of diſtilled" rain- water in a Clean glaſs bo- 
dy, and fitted it with a head and a receiver, 
I ſuffered it to ſtand in a digeſtive furnace, till 


by the gentle heat thereof, the water was to- 


tally abſtracted, and the veſſel left dry: which 
being taken out of the ſand, I found the bot- 
tom of the glaſs all covered over with a white 
(but not ſo very white) ſubſtance ; which be. 
ing ſcraped off with a knife, appeared to be a 
fine earth, in which I perceived no manifeſt 
taſte, and which, in a word, by ſeveral qua- 
lities ſeemed to be earth. - | 

--Tn1s encouraged me to rediſtil the rain- 
water in the ſame glaſs body, whoſe botrom, 
when the water was all drawn off, afforded me 
more of the like earth: but though the repe- 
tition of the experiment, and my having, for 
greater caution, tried it all the while in a new 
glaſs, that had not been imployed before to 
other uſes, confirmed me much in my conjec- 
ture, that unleſs it could be proved, which I 
think will ſcarce be pretended, that ſo inſipid 
a liquor as rain-water ſhould, in ſo gentle a 
hear, diſſolve the moſt cloſe and almaſt inde- 
ſtruible body of glaſs it ſelf, (which ſuch cor- 


+ roſive menſtruums as aqua fortis and aqua re- 


Zis are wont to leave unharmed) the earthy 
powder; I obtained from already diſtilled rain- 
water, might be a tranſmutation of ſome parts 
of the water into that ſubſtance ; yet having 
unhappily 16ſt part of my powder, and con- 
ſumed almoſt all the reſt, (for I kept a little 
by me, which you may yet fee) -I ſhould, till 
quently reiterated my experi- 
ments, (which then I had not opportunity to 
do, though I had thoughts of doing it alſo 
with ſnow-water, that I had put into chymi- 


of melted hail, which 1 had likewiſe provided) 
and thereby alſo obtained ſome more of this 
virgin earth, (as divers chymiſts would call it) 
to make farther trials with, have retained grea- 
ter ſuſpicions, if I had not afterward acciden- 
tally fallen into diſcourſe of this matter with 
a learned phyſician, Who had dealt much in 
rain-water z but he much confirmed me in my 
eee, by aſſuring me, that he had fre- 
quently found ſuch a White earth, as I men- 
tioned, in diſtilled rain- water, after he had di- 
ſtilled the ſame numerical liquor, (carefully 
gathered at firſt) I know not how many times 
one after another; adding, that he did not 


find (any more than I had done) any cauſe to 


ſuſpect, that if he had continued to rediſtil 
the ſame portion of water, it would have 
yielded him more earth. | 

-\ BuT the oddneſs of the experiment til} 
ing me in ſuſpenſe, it was not without 
much delight, that. afterwards mentioning it 
to a very ingenious perfor, whom without his 


leave, I think not fit to name, well yerſed in 


519 


chymical matters, and whom I ſuſpected to 


have, 
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already , obtained near three quarters of an 
cunce,; if not more, of the; oftia 
Tusss ſeveral relations will, I ſuppoſe, per- 


ſuade you, Pyrophilus, that this experiment 


is, enough to be well worth your pur- 
ſuing ; if not, that perhaps none but 8 
pulous perſon as I, would think the proſecution 
of it than ſuperfluous. And if you do 
acquieſce in what hath been already done, you 
will, I preſume; think it no mean confirmation 
of the corpuſcularian-principles and hypotheſes. 
For if, contrary to the opinion, that is ſo much 
in requeſt among the generality of modern phy- 
ſicians and other learned men, that the ele- 
ments themſelves are tranſmuted into one ano- 
ther, and thoſe ſimple and 


imitive bodies, 
which nature is preſumed to — intended to 


be the ſtable and t ingredients of the 
bodies ſhe compounds here below, may be ar- 
rificially deſtroyed, and (without the inter- 
vention of a ſeminal and plaſtick power) gene- 
rated or produced: if, I ſay, this may be done, 
and that by ſuch ſlight means, why may we 
not think, that the changes and metamorphoſes, 
that happen in other bodies, which are acknow- 
ledged by the moderns to be far more liable to 
alterations, may proceed from the local motion 
of the minute or inſenſible parts of matter, 
and the changes of texture, that may be conſe- 
quent, thereunto? Some bold atomiſts would 
here be determining, by what particular ways 
this ſtrange tranſmutation of water into earth 
may be performed; and would perchance par- 
ticularly tell you, how the continually but ſlow- 
ly agitated parts of the water, by their innu- 
merable occurſions, may by degrees/rub, and 
as it were grind themſelves into ſuch ſurfaces, 
as either to ſtick very cloſe to one another by 
immediate contact, (as I elſewhere obſerye 
poliſhed pieces of glaſs to do) or implicate and 
intangle themſelves together ſo, as to make as 
it were little knots; which knots (he would 
add) or the newly mentioned cluſters of co- 
herent particles, being then grown too great 
and heavy to be ſupported by the water, mult 
ſubſide to the bottom in the-form of a powder, 
which by reaſon of the ſame gravity of the 
moleculæ, and the ſtrict union of the leſſer par- 
ticles, that compoſe them, obtain an indiſpoſi- 
tion to diſſolve in water, and to be elevated or 
diſſipated by the fire; as their infipidneſs ma 
be accounted for by its being but the ſame with 
that of the liquor, whence they were made, and 
er, IL. | 
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by chat of the water they 


But though in favour of ſuch conjectures I could 
ſomewhat illuſtrate them, partly by 8 


mentioned 


their tranſparency by 
were made of, and by the multitude of the 
little ſurfaces, that belong to ſo ſine a powder. 


f yin 
to this occaſion what I elſewhere oblerve of — 


reducing of the fluid body of quickſilver, by 
a bare circulation (which is but a repeated di- 
ſtillation) with a proportionable heat, into a 


real powder, which alſo will not ſa eaſily be 
ied by the fire; as the fluid body, whence 
by change of texture it was made; and partly 
by ſubjoining; among other things, how by the 
conjunction of two diſtilled liquors digeſted to- 
ther I have obtained good ſtore of an inſipid 
ubſtance; that would not melt in water, and 
that would long enough endure no inconſider- 


able degree of fire though; I ſay, by theſe. 


and other ſuch particulars I could make our 


atomniſt's conjectures * re yet the 


full diſquiſition of ſo difficult a ſubject is too 
long and intricate to be proper for this place. 

- AND therefore, without here examining our 
atomiſt's explication of this metamorphoſis, 
we will give him leave for a while to ſuppoſe 
the tranſmutation itſelf to be real, and there- 
upon to conſider, whether the hiſtorical part of 
it do not much disfayour ſome; of the chief doc- 
trines of the chymiſts, and a fundamental one 
of Helmont s. For if the pureſt water may bo 
turned into earth, it will not be eaſy to make 
it improbable, that the other ingredients of 
mixt bodies, which the chymiſts call their hy- 
poſtatical principles, are capable of being tranſ- 
m into one another, which would over- 
throw one of the main foundations of their 
whole philoſophy; and beſides, if out of the 
Gmplett water itſelf a moderate fire can pro- 
duce a large proportion of earth, that was not 
formerly præexiſtent in it, how ſhall we be 
ſure, that in all the analyſes, which the fire 
makes of mixed bodies, the ſubſtances thereby 
exhibited. are obtained by ſeparation only, 


without any tranſmutation? As for Helmont, it 
is well enough known, that he makes water 


to be the material principle of all bodies here 
below, which he would have to be either Wa- 
ter it ſelf, or but water diſguiſed by thoſe forms, 
which the ſeeds of things have given it. 
will not here examine, whether this opinion, if 
he had reſtrained it to animals and vegetables, 
might not with ſome reſtriction and limitations 
be kept from appearing abſurd, ſince my Eleu- 
therius hath (though without abſolutely adopt- 
ing it) elſewhere pleaded for its not being ſo 
extravagant, as it hath been thought. 

Bur whereas Helmont's grand argument 
from experience is grounded on this, that the 
alkaheſt doth, as he affirms, by being digeſted 
with and diſtilled from other tangible bodies, 
reduce them all at laſt into a liquor no way 
differing from rain-water, though we ſhould 
grant the matter of fact, yet the experiment 
of our powder will warrant me to queſtion 
their ratiocination. For if all mixed bodies 
be therefore concluded to be materially from 
water, becauſe they w_ by the operation 8 

| 3 me 


. * What is here delivered may be for the main verified by what the reader will mect with in the (following) 
Xth experiment, though that be not it which the author meant. 


gat 


as he deſcribes his alltaheſt to be, I would giad · 

ran AY 'of 

um would reduce our white: earth. into water. ions were made: (for that it | differed 

But there being no. more ity of that, but about a fifth part from the weight of cry- 
being juſt ftallineglaſs, Ilately mentioned.) Which 

and ſome of the former I might have 


. . | +» + *» | . - ' 
mutation into earth j and if it be, it will be, as 
a very ftrangething, fo a matter of 


| ow 
grounded on; though if I had teifure and in- 

| dulgence enough, I could, I confeſs,” add ma- 

: ny things in favour of ſome of thoſe * | . fri | 

I would not have you wonder, that whilſt 4. Havinc had the curioſity to try, whe- 


fidence about it. For to diſguiſe un- 
to you, I muſt confeſs, cn having in tpi 
of an unuſual care unluckily loſt a paper 
. 
8 y been to remove 
requiſite in ſo nice a 1 not 
r 9 0 „ 


2 


E 
80 


1 


by 


For 1. I would gladly know, whether the 
untranſmuted rain-water, by the depoſition of 


. 


ſo much terreſtrial matter, were grown lighter 

in ſpecie than before, or in caſte. 
I would be throughly ſati (which I con- 
feſs I am not yet, notwithſtanding all that the 
followers of Angelus Sala * —— y 
nough written) whether and how. ' far in with the running water, 
liquors (as rain-water is) may or may not work in age to the conveniently diſ- 
as menſtruums upon ſtones or.carthy bodies: poſed bodies, that lay in the ftream's, way. But 
not to queſtion whether the particles of 'rain- yet I muſt not omit, that when I ſuffered this 
water may not by their mutual attrition, or ſome , mixture to ſettle, as much of the powder, as 
other action upon one another, be reduced into ſeemed to be a very great part of it, remained 

| ſhapes and ſizes fit to compoſe ſuch a menſtru- 
um as the li was not before; as in divers 


4] 


1 


plants, that to be nouriſhed with becauſe the menſtruum was overcharged or 
water, theſap endowed with a ſharp and „as I found by putting in afterwards 
great penetrancy and activity of pans. {| freſh parcelsof powder, which it N 


2 Of the of turning liquors into conſiſtent bodies, by bending, breaking, twiſting, and. by other- 
— 1 F ſee more particutzrly x the Nfg TH and 3 by the 


| 


| 
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ſtrict ſenſe it be true earth or no, yet the phæ- 
nomena, that are exhibited in the production 
of it, are fufficient to give this ninth experi- 
ment a place among the others (of tha fame 
' decad) with which it is aſſociated. For fince 
out of a ſubſtance, that is univerſally acknow- 
ledged to be elementary and homogeneous, 
and which manifeſtly is fluid, tranſparent, 
much lighter in ſpecie than earth, moiſt and 
fugitive; there is artificially generated ar ob- 
tained a ſubſtance conſiſtent, white, and con- 
ſequently opacous, comparatively ponderaus, 
dry, and not at all fugitive z the alteration is 
ſo great, and effected in fo ſimple a way, that 
it cannot but afford us a conſiderable inſtance 


af what the varied texture of the minute parts 
y perform ina matter confeſſedly ſimilar. And 


ma 

if frequently diſtilled rain · water ſhould not be 
allowed homogeneous, our experiment will at 
leaſt ſhew us, better than any hath 
yet done, how little we are to believe 
what the chymiſts and others tell us, when 
they pretend —y to exhibit to us homo- 


rinciples, and elementary bodies; and 
. lt it is to be certain, when a body 
is abſolutely irreſoluble into ſpecifically differ- 
ing ſubſtances, and conſequently what is the 
determinate number of the perfectly ſimple in- 
gredients of bodies : (ſuppoſing that ſuch there 
are.) Though I muſt confeſs, that my only 
aim is not to relate what hath been done, but 
to procure the 
obtained ſubſtance be, by the rain-water, diſ- 
folved out of the glaſs, this will both prove a 
noble and ſurprizing inftance of what may be 
done by inſipid menſtruums, even upon bo- 


* _ 
hints, that have been partly | 2 
dy : and if, on the other fide, this powder, whe- 
ther it be true elementary earth or not, be found 


| have kept me from eaſily ex 


I do not yet call them my ex 


ecution of it. For if the p 
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to be really produced out of the water it (elf, 
it may prove a magnale in nature, and of grea- 
ter than will be preſently foreſcen, 
and may make the alchymiſts hopes of turn- 
ing other metals into gold appear leſs wild; 


ſince that by experimentally evincing, that two 
ſuch difficult qualities to be introduced into a 
body, as conſiderable of fixity and 
weight, (whoſe requiſiteneſs to the making of 


gold are two of the principal things, that 
ing to find 
the attempts of alchymiſts ſucceſstul) may, 
without the mixture of the homogeneous mat- 


ter, be generated in it, by varying the tex- 


ture of its pafts. 
I VIII not now adventure to add any ng 
of what I have been attempting about the tranſ- 


avg (without additaments) of pure alkali- 
zate ſalts into earth, becauſe I do not yet know, 


whether the trials will anſwer my hopes, (for 
ions.) But 
upon this ſubject of tranſmutations, I could, if 
it did not rly belong to another treatiſe, 
tell you — about the changes, that 
may be wrought upon highly rectified ſpirit 
of wine, which would perchance make you 
think of other things of the like kind leſs in- 
feaſible. For whereas it is a known thing, that 
that ſpirituous liquor being kindled, (and that, 
if you pleaſe, by other ſpirit of wine actually 
fired) will, for aught appears, burn all away, 
that is, be totally turned into flame; if I durſt 
rely in ſo important a caſe on a couple of trials, 
whilſt I hope for an tunity. of making 
farther ones, I would tell you, that by a way 
unthought on (that I know of) by any body, 
I have without any additionobtained from ſuch 
ſpirit of wine, as being kindled in a ſpoon 
would flame all away, without leaving the leaſt 
drop behind it, a conſiderable quantity of 
downright incombuſtiblephlegm. And by ano- 
ther way (mentioned indeed by Helmont, but 
not taught to almoſt any of his readers) ſome 
ingenious perſons, that you know and eſteem, 
working by my directions, (but without know- 
ing what each other was doing) did both 
of them reduce conſiderable quantities of 
high rectified ſpirit of wine (that would 
before have burnt all away) into a liquor, 
that was for the moſt part phlegm, as I was 
informed as well by my own taſte, as by 
the trials I ordered to be made : (being forced 
my ſelf to be maſt commonly abſent.) From 
which change of the greateſt part of that fiſt 
liquid ſpirit into phlegm, it ſeems deducible, 
that the ſame portion of matter, which by be- 


523 


_— — -_ -+ - = * 
F »- .* of — 
4 ä —— re ee een CS - * 


4 — SES fate ed, wi RSS ES 


— << 


1 


K — ＋ 


+ Conſiderations uu 


this nature, and yet if I were ſure you would: 
contain your ſmiles; I would add for conelu- 
ſton, that if T had had time and tunity 
to furmſh my ſelf with * 
water, I had it in my thoughts to try, whether 
that would have afforded me ſuch à terreſtrial 
ſubſtance as rain water had done; and thereby 
have undergone a new and further metamor- 


| Phoſis. 
5 EEieperinem X. 
HERE is one experiment more, two of 
the chief phznomena of which belong 
to another diſcourſe, (where I particularly men- 
tion them ;) and yet 1 ſhall conclude this little 
treatiſe with the recitation of the experiment it 
ſelf, not only becauſe divers of the phænome- 
na do etninently belong to our preſent ſubject; 
but becauſe I have ſtarce met with any experi- 
ments more ſuitable to the deſign I have of 
ſhewing, before I conclude this diſcourſe, what 
great and ſudden productions and deſtructions 
of qualities may be effected by the compoſi- 
tion of the ſmalleſt number of in ients, even 
among liquors themſelves; and ſuch too, as are 
believed to be both of them ſimple and homo- 
geneous, and incapable of action; that ſo 
it may appear what notable alterations of qua- 
lities even ſeemingly Might and eaſy mixtures 
can perform among bodies both of them fluid, 
as well as among thoſe, that were cither 


both of them ſtable, or one of them ſtable, and 


the other conſiſtent. WG: 

Take then of oil of vitriol and of ſpi- 
rit of wine, that will burn all away, equal parts, 
not in quantity, but in weight; put them toge- 
ther by little and little, and having placed the 
mixture in a bolt-head or with a 
long neck, and carefully ſtopped it with a 
cork and hard wax, ſet the veſſel in a moderate 
heat, to digeſt for a competent while, (two 
or three weeks may do well) then pour out 
che mixture into a tall glaſs cucurbite, to 
which lute on a head and a receiver with ex- 
traordinary care, to prevent the avolation of 
the ſpirits, which will be very ſubtile : then 
with a very gentle fire abſtract the ſpirit of 
wine, that will firſt aſcend ; and when the 
drops begin to come over ſouriſh, ſhift the 
receiver, and continue the diſtillation with 
great care, that the matter boil not over: and 
when you judge, that about half the acid li- 
quor is come over, it will not be amiſs, though 
it be not neceſſary, to change the receiver once 
more: but whether you do this or no, your 
diſtillation muſt be continued, increaſing the 
fire towards the latter end, till you have 
brought over all 'you can, and what remains 
in the cucurbite muſt be into a glaſs well 
| — to keep it from the air. 

N. B. 1. That to the production of moſt, 
if not of all the phænomena of this experi- 
ment, it is not utely neceſſary, that ſo long 
a digeſtion (not to ſay, not any) be premiſed; 
though if the time above preſcribed be allowed, 
the experiment will ſucceed the better. 

2. Tur, I remember, I have ſometimes 
made uſe of oil of cr per campanam (as 
they call it) inſtead of oil of vitriol, toſpro- 
duce the recited phænomena; and though the 


ty of that 


* Per campanam 
| Obtained, as ſuch, and did no way proceed 


odd ſpirit and 


together. But this notwithſtanding, theſe two 


28 . 2 * | 4 
per. | touching 
attempt ſucceeded not ill as to divers patticu- 
lars, yet I afterwards choſe” rather to employ 
4 beciuſe it did in } 
points better anſwer my expectation than the 
other liquor, and becauſe I would not give oc- 
caſion to ſuſpect, chat the odours, hereafter to 


be mentioned ay — mans of our experi- 
ment, were due to the common ſulphur, whence 
the unctuous liquor made was 


from the acid vitriolate ſalt, which that oil 
(as it is im called) doth abound with. 
3. Taar I had likewiſe the curioſity to 
digeſt oil of vitriol with Spaniſh wine inſtead of 
ſpirit of wine, by which means I obtained an 
and ſome other phe- 
nomena, which I content my ſelf to have in 
this place given hint of, in regard that wine 
being a liquor of a much leſs ſimple nature 
than its ſpirit;' the phaznomena, afforded me by 
this, are much fitter for my preſent purpoſe. 
4. THAT great care muſt be had in 4 
EI when once a good part of the 
ſpirit mentioned in the is come 
over. For if the fire be not increaſed, the reſt 
will ſcarce aſcend ;; and if it be increaſed but 
a little coo much, the matter will be more apt, 
than one would ſuſpect, to ſwell exceedingly 
in the cucurbite, and perhaps run over into 
the receiver, and ſpoil what it finds there, as 
it hath more than onee happened to me, 
when I was fain to commit the management 
of the fire to others. 45] 120 
No the oil of vitriol and the ſpirit of 
wine being both of them diſtilled liquors, and 
the latter of them ſeveral times rediſtilled, and 
one of them being drawn from ſo ſimple and 
familiar a ſubſtance as wine, and the other from 
a concrete not more com ed than what 
nature her ſelf (which, as I elſewhere ſhew, 
can without the help of art produce . vitriol) 
doth divers times preſent us with; theſe li- 
quors, I ſay, being both of them diſtilled, 
and conſequently volatile, one would expect, 
that by diſtilling them they ſhould be brought 
over united, as I have tried, that the ſpirit of 
wine and of nitre, or alſo of common ſalt may 
be; and as the ſpirits of differing vegetables 
are wont to be; or that at leaſt the diſtillation 
ſhould not much alter them from what it 
found them, after they had been well mingled 


liquors being of very odd textures in refe- 
rence to each other, their conjunction and di- 
ſtillation will make them exhibit divers con- 
ſiderable and perhaps ſurprizing phænomena. 

For firſt, whereas ſpirit of wine has no 
great ſcent, nor no good one, and moderately 
dephlegmed oil of vitriol is wont to be inodo- 
rous ; the ſpirit, that firſt comes over from our 
mixture, hath a ſcent not only very differing 
from ſpirit of wine, butfrom all things elſe, that 
If remember I ever ſmelt. And as this new 
odour doth to almoſt all thoſe, whoſe opinions 
I have aſked about it, ſeem very fragrant and 
pleaſant, ſo I have ſometimes had it ſo ex- 
ceeding ſubtile, that in ſpite of the care, that 
was taken to lute the glaſſes exactly together, 
it would perfume the neighbouring parts * 

* 


o 


the Origin of QUaL1TIEs and Fokms, 
the laboratoty;/ and wou not aftevagds de '7. Aud whereas both oj} of vitriol and ſpi- 
kept in by Neat gp bow with d Tit of wine will oY. pas readily, 
three ſeveral bladders, but ſmell ſtrongly at than moſt liquors, that are yet known, mingle 
ſome diſtance from the phial wherein it was with common water, and diffuſe it ſelf therein, 
put, I did not think it unlikely, that ſo noble I obſerved, that this pitchy maſs, if the diſtil- 
and Pra a liquor might be of no mean ef- lation had been Tanga ill it was perfectly 
ficacy Phybck.; and though I miſſed gf re- dry, would not, that Fd þe ve, diſſolve 
ceiving an account of its effects from ſome in- in common water for very many hours, and, 
genious phyſicians, into whoſe hands I put it if I much miſremember not, for ſome days. 
to have trials made of it, yet I cannot deſpair 8. Ano laſtly,” whereas the oil of vitriol 
of finding it a conſiderable medicine, when I and the ſpirit of wine were both of them di- 
remember, partly what hath been done by ſtilled liquors, and one of them exceeding vo- 
ſome acquaintances of mine with bare phlegm latile and fugitive ; yet the black maſs pro- 
of vitrio e the N (as is ſuppoſed) of duced by them was ſo far fixed, that I could 
that little ſulphur of vitriol, that, Touch but not make it riſe by a conſiderably ſtrong and 
ſparingly, doth enrich that liquor; and partly, laſting fire, that would have raiſed a much 
what the maſters of chymical arcana tell us of more ſluggiſh body than the heavieſt of thoſe; 
the wonderful virtues of the volatile ſulphur that concurred to produce it:. U 
of vitriol, and what I have obſerved my ſelf, TE remaining particulars; that I have ob. 
that may invite me to have a good opinion of ſerved” in this experiment; belong to another 
remedies of that nature. Fo treatiſe, and therefore I ſhall forbear to mention 
2. Bu r to ſhew, how much the odours of them in this: nor ſhall Tat preſent add any new 
bodies depend upon their texture, I ſhall now phenomena to thoſe I have already recited; 
add, that after this volatile and odoriferous thoſe freſhly mentioned experiments, and thoſe 
ſpirit is come over, and has been followed by that preceded them being, even without the aſſiſt 
an acid ſpirit, it will uſually towards the lat- ance of the four obſervations I have delivered 
ter end of the diſtillation be ſucceeded by a before them, ſufficient to manifeſt the truth I 
liquor, that is not only not f t, but ſtinks have been endeavouring to make out. For in 
ſo ſtrongly of brimſtone, that I have ſome- the experiments we are ſpeaking of, it cannot 
times known it almoſt take away the breath well be pretended; or at ſeaſt not well proved, 
(as they ſpeak) of thoſe, who, when I had the that any ſubſtantial forms are the cauſes of 
receiver newly taken off in my hand, did (ei- the effects T have recited; For in moſt of the 
ther becauſe to make ſport I gave them no [above-mentioned) caſes; beſides that in the 
warning, or becauſe they would not take it, as bodies we itnployed, the ſeminal: virtues, if 
thinking what I told them was impoſſible) too they had any before, may be ſuppoſed to have 
boldly adventure their noſes in the trial. been deſtroyed by the fire, they were ſuch, 
3. Twzxe' is in this operation produced a as thoſe I argue with would account to be fac- 
liquor, that will not mingle either with, the titious bodies, artificially produced by chymi- 
fragrant, or with the fetid ſpirit hitherto de- cal operations. And it is not more nianifeſt, 
ſcribed, but is very differing from both of that in the production of theſe effects there in- 
them, and is ſo very pleaſant, ſubtile, and aro- ter venes a'focal motion and change of texture 
matical, that it is no leſs differing as well from by theſe operations, than it is evident and pre- 
ſpirit, of wine as oll of vitriol. But of this li- carious, that they are the effects of ſuch things, 
quor I give a further account in a more con- as the ſchools 'fancy ſubſtantial forms to - be : 
venient place. „ toe it is in theſe new experiments, by the 
4. Wu the diſtillation is carried on far addition of ſome new particles of matter, or 
enough, you will find at the bottom, that the the receſs or expulſion of ſome pre-exiſtenc 
two above-mentioned diaphanous ſpirits (for ones, or, which 1s the moſt frequent way, by 
oil of vitriol is indeed rather a faline ſpirit the tranſpoſition of minute parts, yet without 


than an oil) have produced a pretty quantity 
of a ſubſtance, not only very opacous, but 
black almoſt like pitch or jet. 


uite excluding the other two, that no more 
ilful a chymiſt than I have been able to pro- 
duce by art a not inconſiderable number of 


5. And this ſu ce, though produced by ſuch changes of qualities, that more notable 
two bodies, that were not only fluid but diſtil- ones are not ordinarily preſented us by nature, 
led, will not alone be conſiſtent, but (if the where ſhe is preſumed to work by the help 
diſtillation have been urged far enough) brittle. of ſubſtantial ' forms: I ſee not, why it may, 
© 6. And though ſpirit of wine be reputed not be thought probable, that the ſame catho- 
the moſt inflammable, and oil of vitriol the lick and fertile 1 motion, bulk, ſhape, 
moſt corroſive liquor that is known, yet I could and texture of the minute parts of matter, 
not find, that this black ſubſtance would eaſily, may; under the guidance of nature, (whoſe 
if at all, be brought, I ſay not to flame, but laws the modern Peripateticks acknowledge to 
to burn, nor that it had any diſcernible taſte; be eſtabliſhed by the all-wiſe God) ſuffice 
though both the liquors, from whoſe mixture likewiſe to produce thoſe other qualities of 
it was obtained, have an exceeding ſtrong and natural bodies, of which we have not given 
pungent taſte, particular inſtances. 
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INATE FORMS, 


. hey ot Us and by: heed Lorne Mie, 


SAG 4 12157 bart T1 ot : il | 

＋ HE. following diſcourſe about ſubordi- 
nate forms had come forth the laſt year, 
annexed to the foregoing examen of ſubſtan- 
tial forms, as a part of, or an appendix to it, 


at 
11 


£5 

74, 

Hl 
| 


3 


SF. 


f 


: 
i 


. 


e 


them as they ies, 


ruled and imployed by the ſoul, hut as the matter 


which ſhe animates and igforms z and when by 
death the ſenfitive-ſoul or ſpecifick form is de- 


olved into the four elements, much leſs re- 

into the firſt matter, hut thoſe ſubordi- 
the fleſh, fleſh ; and. 
for a little, and the 


nate forms do ſtill keep 
bone, bone; the one 


tl 


ty of rhubarb, ſenna, and other cathartick ve- 


examples afforded him by the | cages pro» 
perries they are endowed with, when they are 
deprived of the life they enjoyed as plants, it 
may not be pretended by the obſtinate, that, 
for aught has been yet tried, rhubarb, ſenna, 


An Advertiſement. 


Fc. are not 


And though, as to this noble ſort of 


ive, while they are living 

Plants, and ſo, when they are dead, do not ſo 

much retain as require that ſpecifick yirtue ; 

as wine obtains divers medicable virtues (as 

that of cooling, diſſolving coral, panel. Sc.) 
e 


when (by ſomealteration imperceptible to ſight) 


lofing its predominant form it turns to vine- 


r yet it were not 


cult to propoſe experiments, that would 
determine this if it were thought im- 
portant enough. TI ſhall add, that it is 
evident, that damaſk-roſes, for inſtance, which 


„ 
— . 


are purgative, retain for a conſiderable time 


t odour, c. when 


the colour, and fragran 
they are gathered, and conſequently acknow- 
ledged' to be deprived of if e, as when they 


grew the tree. | 
Tan, doftrine of ſubordinate forms has been 


ſo well entertained, and ſuppoſed to be of ſuch 


orm im , and (which nearly concerns the 
pal diſcourſe) to afford ſuch countenance to 


ſubſtantial forms, that the nature of our preſent 
diſcourſe forbids me to leave it altogether un- 
touched; and the rather, becauſe J have not 


» found it fo much as taken notice of by the 


corpuſcularian philoſophers. But as (on the 
one hand) this conſideration invites me to offer 
ſomething about this matter, ſo (on the other 
lide) joining with the difficulty and abftruſe- 
neſs of the ſubject, it would deter a bolder 
writer than I, to pretend to give a full and ſa- 
tisfactory account of ſo perplexed and abſtruſe 
a matter. And therefore I ſhall think my at- 
tempt may be excuſable (if not acceptable) if 
I can at preſent ſhow, that ſubordinate forms 
may be intelligibly explicated in a general way, 
according to the corpuſcularian principles, or 
are at leaſt very reconcileable thereunto-. And 


in regard, that, as I juſt now intimared, the 
2 of theſe ſubjugated forms aſſert ſub- 


pins, and particularly the purgative facul- 


antial ones, and proceed upon other notions 
that we do not admit, I muſt venture to ex- 
plicate this matter in a way very differing from 
theirs, And it will not be amiſs to begin my 
diſcourſe with laying down ſome obſervations, 
which may ſerve to add ſome things un- 
. to Sek l are mentioned by Sen- 
nertus, or Zabarel, towards clearing up the no- 


tion 
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tion and nature of ſubordinate & eng 4 form in reference to that, which the intire, though 
e plain) a 


not obvious, not eaſy. to be 
rtly to make Way for the carrying on the 
dent part of the diſcourſe, without thoſe 
Hons, chat would elſe too much interrupt 


' Finvr then, we thay conſider, that according 
to what I have formerly diſcourſed, the name 
form is a technical word or term of art, whoſe 
gniflcation, as I there alſo noted, is not fo 
ell defined as is preſumed, and were to be 
wiſhed, But without much injury to the more 
obvious and uſual notion of it, we, may obſerve, 
that it is commonly ſome one conſiderable 
thing (or at moſt, ſome few things) ſuch, for 
the moſt part, as ſome conſpicuous phenome- 
non, that is exhibited, or ſome peculiar opera- 
tion, that is performed by it, or ſome Icu- 
Jar uſe, to which it is applicable, upon whoſe 
account this or that form is attributed to this 
or that natural body; and only upon the receſs 
or abolition of which, it is ſaid to loſe its form, 
or, if you pleaſe, denomination. - _ 
Str cob, I conſider, that the bodies, whoſe 
being or not being endowed with ſubordinate 
forms is contended for, 1 5 either ve- 
getables, or animals, or bodies belonging to 
them; and conſequently, theſe bodies being of a 
very compounded nature, conſiſt of parts whe- 
ther organical or not, that are not all of them 
of the ſame nature, which I take to be true, 
not only of thoſe parts, that are unanimouſly 
to be organical, bur of many of thoſe, that 
are reputed frmilar, becauſe as to ſenſe they 


N 


arè ſo. This is evident in bones, which, though 
believed to have as good a right as any to the 
title of ſimilar parts, do yet by diſtillation af- 
ford ſalt, oil, phlegm, ſpirit, and aſhes. And 
vitriol, though ſimilar as to ſenſe, may be (as 
we formerly noted,) artificially produced by 
uniting the metalline particles of iron or cop 
per with the ſaline corpuſcles of diſtilled 
or nitre, Which inſtance the leſs ſcruple to 
make uſe of, becauſe, that though the patrond 
of ſubordinate forms ſeem to have aſſert 
them, to give ſome account of what hap in 

vegetables and animals, when the ultimate form 
is aboliſhed or expelled ; yet for my own part I 

ſee not, why we may not alſo attribute ſubordi- 


nate forms to divers inanimate bodies. To 


illuſtrate this matter, I will borrow an exam- 
ple from rhubarb, (for this drug, as it is fold 
in the ſhops, is an inanimate body) wherein the 
purgative faculty is affirmed to proceed from 


a ſubſtantial formz which virtue, whilſt the rhu- 


barb grew in the ground, did, as they teach us, 
proceed from the ſpecifick form. For if from 
the ſame rhubarb we do, by a convenient men- 
ſtruum, extract together with the finer 

of the body all the purgative virtue, (which, 
as Sennertus himſelf teaches, may yery 
done) I ſee not why, according to his grounds, 
the remaining rhubarb, which will retain di- 
vers of its former qualities, if not diſcloſe ſome 
new ones, ought not to have a peculiar form 
diſtin from x #9 which he and the ſchools call 
Forma miſtionis aſſigned to it; to which thoſe 
qualities may be attributed, and which conſe- 
quently may be. looked upon as a ſubordinate 


well be 


inanimate rhubarb, had before. But whatever 
. 
wherein I ſee not why, acco to hi 
a 8 e may 115 be c F is 
an olive or an almond (for example) though 
when it is gathered it — 79 pray 
the vegetative ſoul of the tree, yet it retains 
the ſame ſhape, colour, &c. that it had before 
it was gathered, (which it retains upon the ac- 
count of the ſubordinate form, that belonged to 
it as ſuch a fruit) by virtue of which form it 
may be preſerved ſound during a whole year, 
or perhaps much longer ; ſo when by barely 
cruſhing the pulp of the olive between your 
fingers you may immediately ſqueeze out oil, 
which confeſſedly was pre-exiſtent there (the 
preſſure only aſſociating ſo many parts as to 
make them viſible) and which is a peculiar 
liquor endowed with noble qualities, and capa- 
ble of preſerving itſelf divers years: I ſee not, 
(I fay) why the form of this oil, from whence 
its qualities muſt be ſaid to flow, may not be 
looked upon as having been, whilſt the liquor 
made a part of the olive, a ſubordinate form 


to that of the intire fruit; whoſe remaining 


having alſo its own peculiar qualities, and 
kh ſuch, whereby, for SO olive that 
has loſt its oil much differs from an almond 
that has loſt its alſo, may, for aught I ſee, de- 
ſerve to have a diſtin ſubordinate form aſcri- 
bed unto it, But to make this out the better, 
I ſhall here add a couple of examples, that per- 
haps will ſeem clear enough; the one is ſul- 
phur vive, wherein (to ſpeak according to the 
chymical notions) nature has united under one 
form two bodies of very differing kinds, the 
one readily inflammable, and the other a great 
reſiſter of fire; and yet theſe two are eaſily ſe- 
parable, as may appear by the known chymical 
ractice of kindling ſulphur under a glaſs 
bell For the oleaginous part (as the combuſ- 
tible is ſuppoſed) manifeſtly burns away with a 
blue flame, and the faline corpuſcles meeting 
with the moiſt vapours, that are commonly in- 
terſperſed in the air, are condenſed againſt the 


ſides of the glaſs into a highly ſharp and cor- 


roſive menſtruum : (which may ſeveral ways 
be brought to exhibit its ſalt in a dry and brit- 
tle form.) The other inſtance I was to men- 
tion, is alſo of a body, that cannot be pretended 
to be factitious, (namely, cinnabaris foffilis,) for 
in this concrete under the form of a mineral 
ſtone, nature has ranged three (if not more) 
compleat bodies, that has each of them its 
own diſtinct form, and that exceeding different 
from the others; as may appear when theſe 
bodies are ſkillfully ſeparated. For thence, as 
we noted above, we have obtained a running 
mercury, an inflammable ſulphur, which itſelf 
will be eaſily allowed to be a compounded 
body, and a ſtrange concrete, whoſe properties 
I had not occaſion to look intor To theſe in- 
ſtances I might add divers others, if it were ne- 
ceſſary fo to do. And if it be faid, that theſe 
forms are not ſubordinate, but rather co-ordi- 
nate, it will lie upon the objectors to prove it; 
who perhaps will find it no eaſy matter to 
evince, that the ſame ingredient, for inſtance 


of 


* 
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form of the intire bofy,” as that of the purga- 
cive-portion' of thubarb; by the form of that 


drug. But if 3 chat rheſe forms 


were e ſtyled co- ordinate than ſub- 
ordinate; it would not much trouble me, who 
am-inclmed to think,” that di wers of the fornis 
which Sennertus and his followers call ſubor- 
Uinate or ſubjugated, be as firly ſtyled co- 
ordinate or concurrent; fince I ſhall ſhow anon, 
that I do not aſcribe to the ſpecifick, or ſu- 
preme form in reference to the reſt, ſuch a co- 
ercive power and dominion, as thoſe learned 
men are pleaſed to do. a I 8 
'Tr1kDLy, Iconſider, that all theſe differing 
bodies, whereof, as of parts, or as of ingredi- 
ents, a compounded body is made up, are by 
virtue bf the compoſition and peculiar fabric 
thereof ſo put together or contrived, that they 
concur to thoſe actions or operations which are 
proper to the body as ſuch, and therefore are 
umed to flow immediately from the form 
of it. For an inſtance of which I ſhall name 
gunpowder, where three 1 tents upon a 
very ſlight mixture (as I ſhall anon ſhew theirs 
to be) do by a concurrent action produce thoſe 
wonderful , that are ſcarce to be matched 
by nature herſelf. And that theſe ſtupendous 
operations really reſult from the proportion of 
the ingredients, and-the ative Gf they oats: 
mixture, will be hereafter manifeſt. 
Fouxrhl r, Iconſider, that notwithſtandin 
theſe ſeveral parts, 'whereof the com | 
body confiſts, do in the proper, and, if I ma 
ſo call them, ſpecifick actions of the body 
concur, as to perform them jointly, and (asthe 
ſchools in divers caſes expreſs themſelves) 
modum unius: yet theſe thus conſpiring bodies 
may each of them retain thoſe attributes or that 
modification, which made it a diſtin&-natural 
body, before it came to be aſſociated with thoſe 
others, with which it makes up a more com- 
Av if it be pt to propoſe here an argu- 
ment ad bominem, I ſhall add, that the more 
conſiderate of the modern ſchool- men them- 
ſelves do, though perhaps una wares, teach ſuch 
things, as do very well agree with the doctrine 
of ſubordinate forms. For when in the gene- 
ration of man they tell us, that, as ot le 
alſo obſerves, . lives the life of a plant 
and of an animal, before he attains to live the 
life of a man, it is plain, that, according to them, 
upon the introduction of the rational ſoul the 
vegetative and ſenſitive fouls; that before ſuc- 
ceſſively informed the embryo, do ſo no more, 
the advenient human ſoul becoming now the 
true form of the human body. theſe pre- 
exiſtent ſouls are not aboliſhed,” and do not 
loſe their being, but only their office, which at 
firſt was to inform the body of the em 
but now ceaſes, ſo that they are not deſtroyed, 
but only depoſed. And this conſideration 
ſeems to afford ground enough to admit in di- 
vers natural bodies forms, that diſpoſe the 
matter they modify for the ion of a noble 


ſtamp, for which reaſon I ſometimes call them 


forms, beſides thoſe more noted 


reparatory 
forma, that the ſchools uſually term ſpecifick, 


* 


(and which 1 fore mes call predominant or 
upteme) by which 1 zie meant (to 
Er Boo gibly) the 

or modiſicati 


non, that nature_ gives that parcel 
of matter; whereas the preparatory form is 
but (if I may fo ſpeak) a harbinger, that diſ- 

R 
which, if it be not to be ſucceed og any other 
more noble, is intitled the ſpecifick form of 
that body ; as in the embryo the yegetative and 
the ſenſitive ſoul is but * 
tional, which alone is laid to be the ſpecifick 
re 
Bor duld not b ught to adopt 
for mine all thoſe opinions, upon which 1 
think it allowable for. me to argue with thoſe, 
that own them. For I muſt not omit to inti- 


mate in !ranfitu, that I elſewhere conſider with 
| what congruity to ſome other of their tenets 
they can aſſert, and in what ſenſe, in regard of 


the nature of the thing itſelf, we may admit, 
that the ſouls of all living creatures be the true 
forms of their bodies, notwithſtanding the 
ſcruples ſuggeſted to me, as by other Nag 
ſo particularly by the great difference I take 
notice of by ſome of theſe animating forms (if 
I may fo call them) and other natural forms 
in reference to the manner of their informing 
the reſpective bodies they belong to: of this 
to give an inſtance, it is evident, that the rea- 
ſonable ſoul, (which ſome call animus, to di- 
ſtinguiſh it from the anima or ſenſitive) is not 
the architect of the human body (which they 
confeſs and teach muſt be I before it 
be fit to have that united to it) as many other 
forms ate ſaid to be of theirs; nor do all the 
roperties, or ſo much as all the ſpecifick ones, 
flow from that ſoul (whoſe on was a liv- 
ing animal of a, determinate kind before it was 
united thereto) as thoſe of other natural com- 
pounds are held to flow from their forms. And 
even in beaſts and plants (if we will rather con- 
ſider the thing than men's opinions) if the ſoul 
be all the form, there will remain in the mat- 
ter after the abolition of the form great ſtore 
of qualities, that by their ſo remaining ſhow, 
that they do not flow from the ſoul, as gra- 
vity is faid to flow from the form of the earth, 
tranſparency from that of the air, and theſe 
ſurviving qualities are oftentimes not only ma- 
ny,. and ** of 1 and are 8 
appeats in the beauty, fragrancy, cordial 
_ of c 2 Ge. bur oftentimes 
the ſame, that were there in the body, for aught 
our ſenſes can perceive, whilſt it was ſaid to be 
informed by the ſoul. , And I believe it would 
puzzle a Peripatetick to diſcriminate an 1 
or an orange, which, having been plucked off 
from the tree, were with a flender thread arti- 
ficially tied on again by the ſtalk, from the 


bryo, other fruit as yet growing on the ſame branch. 


And not only the letters, that were carved on 
the bark of young trees, and grew with them, 
retnain as fair and legible as ever, when the 
trees are cut down; but a dead body for ſome 
time after death (and it matters not how little 
a while, provided the ſoul, and conſequently 
the ſpecifick form be really deſtroyed or de- 
parted) does oftentimes ſo exactly retain the 


I ſhape, 


* 


even colour, 


ſome time 
without a 


ich it had whilſt the foul (a 
ere, that it often puzzles by 
(eſpecially if thefick perſon 


ive; do but make a part 


form, 

become ſubordinate, 
the matter informed by 
the new form, I grant indeed, that they may 
qualify and diſpoſe the ſeveral portions of mat- 
ter n to in ſuch a way, as that they 
malte the body, they confift of, a fitter ſubject or 
receptacle for the ultimate form, that is to be 
introduced: and there may be a neceſſity of 
ſuch previous diſpoſitions in the ſubject, be- 
cauſe the compounded body is of fuch a nature, 
as that no other bodies, but ſuch as are thus and 
thus qualified, are fit to make it up. But it 
ſeems not to me ſo eaſy to conceive, how a 
ſubſtance diſtinct from matter (for ſuch both 
he and they make their ſubſtantial forms to be) 
roperly he faid to have its capacity con- 

ed with that of the matter. And not- 


=__ | EW 
expe» withſtanding the lately mentioned diſtinction 


ny. of the Ariſtotelians themſelves, reject this 
form, if they do not alſo deride it.)  - 
Non-need we be very ſollicitous, how the 
parts of a dead body can be kept together, if 
neither the ſoul, nor ſame new ſubſtantial form 

chat ſueceeds it, that office; fince com- 
| agents, whatever they were, having con- 
texed a portion of matter into ſuch a human 
body as the ſoul left upon its departure, the 

fabrick of the body and connection of the parts 


will ſuffice to make it retain for a little while 


(and that is enough for our purpoſe, ſince dead 
bodies are not wont to remain long unaltered) 
their priſtine ſhape, and divers other manifeſt 
qualities, which may continue, till the action of 
outward agents upon the leſs ſolid parts of the 
body, or the internal and inordinate commo- 
tions of the Juices, and the ſofter, though not 
fluid parts, that are contained in it, do by 
tion vitiate the texture, and 
ly the manifeſt qualities of it. And if theſe 


inordinateagitations of the blood, humours, Cc. 


be hindered, though by an external cauſe, the 
body, notwithſtanding the lots of the ſoul, will 
continue unputrified, not only for fome hours, 
but for many months together; as a learned 
eye-witneſs, whom I inquired of, affured me 
he, as well as many others have obſerved 
in very cold countries as Ruſia, Sweden, &c. 
where they often keep thoſe bodies that die 
in the winter unburied, and yet ſweet, till the 
ſpring, when the ſun's heat makes them begin 
to putrify. And it is plain, in ſome aromatick 
gums and fruits, that bodies, that were once 
Plants, may, after they have loſt the vegetative 
ſoul, not only continue many years uncorrupted, 


but by embalming other bodies keep them fo 
[4 


00, 
Bur as I was ſaying, the proſecution of this 
inquiry (whether in kving creatures the ſoul be 


always the true form, to all the intents aud pur- 


poſes, that the vulgar philoſophers would have it) 
Vor. II. | 


* Diſpur. 15. Sect. 8. Se. 16. 


betwixt ſpecifick and aratory forms, thoſe 
(laſt named) ſeem to Ss hh — ones, whilſt 
they are either ſole or predominant, as the 
ſpecifick themſelves. For bodies are what they 
are by the matter and modification, that do for 
the preſent conftitute them, whatever they may 
prove to be in the future; and it is extra- et- 
ſential to the form, that is ſaid to be previous, 
that ĩt is to be ſucceeded by another, which is 
faid to be more noble. A ſpring of ſteel is a 


true and perfect ſpring, before it be madea part 


of the watch, and by becoming ſo, it is not 
really bettered in its nature, though it be made 
indeed more uſeful to man: and when copper 
is turned into vitriol, copper was a true and 
complete metal before, and it is accidental to 
the copper, that corroſive ſpirits coagulate them- 
ſelves with it into a ſalt- like ſubſtance. And 
antimony is true and perfect antimony before 
it be turned into glaſs, whether afterwards it 
happen to be or be not changed, by the bare 
operation of the fire, from a black and opacous 
mineral to a fine red and tranſparent glaſs. 
Ap though I know, Ariftozle attributes to 
forms rig r » aria; yet it is not always ſo 
eaſy duly to apply thoſe civil appellations to 
phyſical things, and to determine, whether a 
ſucceeding form be more or leſs noble than the 
precedent. As when, for inſtance, pearls are 
reduced by ſalts into a chymical magiſtery, and 
vitriol is made of iron or copper; where, for 
divers œconomical and military uſes, the me- 
tals themſelves are fitter than the magiſteries, 
(as in gold- ſmiths ſhops and on ladies necks, 
the intire pearls are much more prized than 
the prepared ones) and for other ſes, 
eſpecially in phyſick, which regards the health 
of man, the magiſteries are better than the 
crude metals. And theſe inftances put me in 
mind of taking notice, that as the ſupervening 
of a form does not always deſtroy the old, as 
in vitriol (ſuch as I formerly mentioned) the 
copper retains its metalline nature under the 
diſguiſe of a ſalt; ſo upon the abolition of the 
ultimate form, the previous form may in di- 
vers caſes be reduced to the exerciſe of its former 
6T functions; 
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on this 


is, ſmall parcels 
though whilſt they 
other parts 


. with no greater attention 


ceived , to be 


then Cons DunATIONs about 


ſunctiui 3 u out of uch vitriol an am 
ing of, it is eaſy, without the addition of any 
metalline ſubſtaner, to recover true. and mal - 
leable But I have dwelt too long up- 
conſideration, which will invite 
fol to make ſhorter work wich _ that 
low. 
 FreTHLY, Bur before I pected to cham, 


it will not be amiſs to intimate, that one may, 
if one 


pleaſes, make ſome diſtinction between 
ſubordinate forms, there being one ſort of them 
that may deſerve a: peculia 
men, horſes, ſheep, and othet perfect animals, 
there are divers parts, eſpecially thoſe, that 
phyſicians call fimilar (in oppoſition to organi- 
cal ones) ſuch as bones, 1. — 
which ſeem evidently to 

diſtin forms: for 1 — of of their —— 
being very manifeſt and ſtable, perſevering of. 
tentimes a great while (as 2 in bones) 
after the death of the animal, 

that a natural body is what it is upon the ac- 
count of its form, cannot well deny theſe ſo 
diſtinct bodies diſtinct forms 3 which becauſe 
the bodies they conſtitute are the of a hu- 
man body, ſome modern ſchoolmen have (not 
very inconveniently) called forms. ' But 


this diſtinction being not of ſo great weight, 


that we need inſiſt upon it, the nodceniready conſidered 
taken of it may at -preſent ſuffice. 
 S1xrTHLY, I conſider, that among the con- 
ſtituent parts of an animal or plant; there may 
lurk ſome ſeminal iples or rudiments, that 
of matter of ſuch a texture, that 
remain aſſociated with the 
of the compounded body, they are 
not by ſenſe (eſpecially when that is imployed 
than is uſual) diſtin- 
guiſhable from the reſt of the compounded of 
body, comes to have its predominant form abo- 
liſhed, theſe ſeminal principles or rudiments 
being fer at liberty, and befriended by exter- 
nal heat, and the ſoftneſs which uſually at- 
tends corrupting bodies, and perhaps by a 
lucky concourſe of other circumſtances may 
fall to act according to their own nature, and 
generate inſects, moſs, Sc. as I have more 
amply declared in other papers ꝰ. 

SEVENTHLY, I conſider, that beſides that 
when the ſpecifick form of a body is deſtroyed, 
the change is not oftentimes ſo. great as vul- 
gar philoſophers imagine; the corruption of 
the animal or other body ought not to be 
looked upon, as if it hap in ſome of thoſe 
imaginary. and em 


this world of ours, where the body, which is 
deprived of its f| form, is ſubject to be 
acted upon by the ſun, the air, and I know 
not how many powerful agents, by whoſe va- 
rious concourſe with, and operations upon the 


body, either the pre- exiſtent, though lately e- 


clipſed forms, may be aſſiſted to ſet up for 
themſelves, or new forms may reſult from new 
and contextures of the particles, that 
compoſed the body, that loſt its principal, or, 
if T may ſo call it, ſovereign form, . * 


„Egan, about ſpontaneous generation. . 


r name. For in n 


have kitherno ü 


that allow, 


pty that are con- po 
2 univerſe, but in 


- largely: diſcourſed/in the lately mentioned po-. 
. ee e 
Tuzsr obſcreations —_—_— - 
void-the of too much” i 
IL 


ſis, according to which we 


Arp ( e e) L allow 
the learned Sennertus and his followers to be in 
the right, who, without fearing! the invidious 
of innovators, aſſerted, that in an animal 
or a plant there was ſomething elſe beſides the 
bare materia prima, and the vegetative or ſen- 
ſitive ſoul, with its efſential. faculties. And the 
inſtances they bring to ſhew, that in ſome parts 
of ſuch bodies there may lurk. peculiar forms, 
which, when the life of the plant or animal de- 
termines, come to diſcloſe themſelves, are pro- 
bable enough; and the inſtances taken by Sen- 
nertus from the | virtue, that ſurvives in 
L plants, and ly the above 


of rhubarb, are 
— 1 2 for their purpoſe. And 
in is Fr probate too, what 3 accoriing 


to their grounds, teaches, that this purging 
in rhubarb, ſenna, Sc. as it does 

not flow from the vital ſoul of the plant, which 
is already deſtroyed, ſo it does not proceed 
barely from the orm of a mixed body as ſuch ; 
it . way likely, that ſo great a variety 
of ſpeciñck properties, as roots plucked out 
of the ground, and fn and fruits torn from the tree, 
owed with; ſhould proceed meerly 


From that general form, that belongs in com- 


mon to compounded bodies as ſuch. To which 
argument I forbear to add that other, where- 
with it is ſeconded: by Sennertus, though he 
and others of ſeveral parties are wont to lay 
much weight upon it z namely, that theſe pro- 
perties flow from the ſpecifick form, which 
even in inanimate. bodies is of a ſublime na- 
ture, and muſt be the author of ſuch peculiar 
virtues, which, according to him, being far a- 
bove the reach of elementary qualities, cannot 
be produced by any, mixture whatever of the 
elements : this argument, I ſay, I decline to 
urge in this place, becauſe I elſewhere pur- 
ſely examine it, and having declared in what 
ſenſe only it ſeems to be ſafely grantable, 1 
reject the chief ſuppoſition, on which it leans. 
To proceed then ro the next part of our 
aboard: though (as I was ſaying) there be 
fome things about the doctrine of ſubordinate 
forms, wherein I diſſent not from theſe learned 
men, yet there are others, wherein I muſt con- 
feſs my. ſelf unſatisfied ; for neither do I ac- 
quieſce in ſome, of the notions, whereon they 
ground the things, wherein we agree, nor do 
I agree with them in ſome of the main things 


they aſſert: and eſpecially having in the paſt 
diſcourſe 


+ Eſpecially in the latter part or eſſay. 


SUBORDINATE Forms. 


diſcourſe rejected ſubſtantial forms, it is not 
to be expected, that we ſhould either employ 
them in our explications, or admit thoſe expli- 
cations, that neceſſarily ſuppoſe them. [2 
- *Fnzxy teach us indeed, that the ſpecifick 
form of a body does command all the ſubor- 
dinate forms, and uſe them but as inſtruments 
to its own purpoſes, thoſe forms belonging 
then to the matter, which the ſpecifick informs 

und rules. But for my part, that do not ac- 
knowledge in many bodies, that are or may be 
faid to have ſubordinate forms, any thing ſub- 
ſtantial diſtin& from matter, I confeſs I do 
not readily conceive, which way this dominion 
attributed to the ſpecifick form is exerciſed, 
nor do I fee any neceſſity of admitting any 
ſuch power in that form, nor that the portions 
of matter, that are endowed with thoſe forms, 

that are ſaid to be ſubordinate, can, being un- 
der the degrees of ſouls, and conſequently un- 
furniſhed with knowledge and will, pay this 
' preſumed ſuperintendant form any obedience; 
— any other obedience, than ſome ſuch 
kind of one, as the 


parts of a clock or en- 
ne may be ſaid to yield to one another. I 
ould therefore rather conceive the matter 
thus; when divers bodies of differing natures 
or ſchematiſms come to be aſſociated, ſo as to 
compoſe a body of one denomination, though 
each of them be ſuppoſed to act according to 
its own peculiar nature, yet by reaſon of the 
coaptation of thoſe parts, and the contrive- 
ment of the compounded body, it will many 
times happen, that the action or effect pro- 
duced will be of a fixed nature, and differing 
from that, which ſeveral of the parts, conſidered 
as diſtinct bodies or agents, tended to, or 
would have performed. As when in a balance, 
by putting in a weight into one of the ſcales, 
the oppoſite ſcale, though as a heavy body it 
will naturally tend downwards, yet by virtue 
of the fabrick of the inſtrument is made to 
mount upwards. And when an archer kills a 
deer with his arrow, the bow being a ſpringy 


and the ſpring being faſtened to the bow, muſt 
ſhaft, though a heavy body, and, as ſuch, tend- 


ulſe it receives from the ſpring, thrown with 
uch violence (not directly downwards, but 
in a parabolical or ſome ſuch crooked line) as 
far more ſtrongly to hit the mark, than it 
would (if left to it ſelf) have ſtruck the 
ground, So that thoſe actions; which Sennertus 
and others attribute to the conſpiring of ſub- 
ordinate forms to aſſiſt the ſpecifick and pre- 
ſiding form, we take to be but the reſultant 
actions of ſeveral bodies, which being aſſo- 
ciated together, are thereby reduced in many 
caſes to act jointly, and mutually modify each 
other's actions; and that, which he aſcribes ra 
the dominion of the ſpecifick form, I attri- 
bute to the ſtructure, and eſpecially to the con- 
nexion of the parts of the compounded body : 
as in a clock, though all the parts it conſiſts 
of, do contribute to the performance of thoſe 
things, that belong to a clock, as regularly as 
if they intended fo to do, and did not only 


body, naturally endeavours to unbend it ſelf ; 
neceſſarily follow the motion of it, and the 


ing directly downwards, is by the forcible im- 


concur, but knowingly conſpire in what 
do, yet in all this there is Jang Fe Tryon 


to ſuperintend their motion; but the lead (or 


other weight) tends downwards as it is wont 
to do; and the hand, wheels, and other parts 
do only perform ſuch motions, as they are for- 
cibly put into by thoſe bodies, which by the 
deſcending weight (that does not in the leaſt 
antend what it effects) are themſelves ſet a mo- 
ving. And notwithſtanding the prodigious o- 
perations, that men admire in gun-powder, yet 
not only, as we formerly intimated, this ſtrange 
power is but the effect of the mechanical tex- 
ture, and of the way, wherein the ingredients 


are mingled, and as it were contexed; but this 


artificial mixture is far more ſlight than thoſe 
made by nature are wont to be. For as the 
efficacy of the mechanical texture in gun-pow- 
der may appear by this, that neither of the 
ingredients (whether the ſulphur, the nitre, or 
the coal,) is apart able to produce effects any 
thing near like thoſe of gun- powder; ſo to 
convince others, how ſlightly the ingredients 
are mingled, I thought the beſt way was to 
ſhew, how eaſily they may be ſeparated again; 
to which effect I beat good gun- powder ſmall, 
and having boiled it a pretty while in a conſi- 
derable proportion of water, by exhaling a 
ſufficient quantity of the well-filtrated and lim- 
pid decoction, ' I obtained ſtore of cryſtals, 
whoſe: figure, taſte, and way of flaſhing upon 
a quick coal proclaimed them to be good ſalt- 
perre 3 the black ſtuff left in the filtre remain- 
ing, if the ſolution had been well made, inſipid 
enough, and when dried it will not blow up 
like the gun-powder, but (in great part) burn 
along with a blue flame like common brim- 
ſtone. ' And for farther proof we may, by boil- 
ing this black ſtuff in a pretty ſtrong lixivi- 
um, diſſolve the ſulphur, as will appear both 
by the ſmell, that the lixivium will acquire, 
and this, that if you filter it, though the 
liquor will paſs clear enough, and leave the 
black and coal- like part in the filtre; yet by 
dropping into it ſome quantity of an acid li- 


quor (I uſed ſpirit of falt) the ſulphureous ſmell 


will be increaſed, and the liquor will be made 
white by the precipitation of the ſulphureous 
corpuſcles; whereas if I put ſpirit of falt into 
that clear ſolution, which (I was ſaying) af- 
forded me the cryſtals of nitre, the liquor, not 
troubled by any ſuch precipitation, would con- 
tinue limpid as before ; which argued, that the 
falt-petre had not intimately incorporated any 
ſenſible quantity of the ſulphur with it ſelf, 
but had been only ſlightly aſſociated with it. 
AND to illuſtrate what I ſaid of reſultant 
actions by an inſtance purely phyſical, I ſhall 
ſubjoin what I ſomewhere mention, with ano- 
ther aim, that by taking a couple of powders 
fir for my purpoſe, one blue and the other yel- 
low, and mingling them in a certain propor- 
tion, the mixture exhibited a green colour, 
which did not flow from any new predominant 
form, which made the blue and yellow corpuſ- 
cles ſubſervient to its purpoſes, (for an excellent 
microſcope ſhewed me the blue and the yellow 
icles ſuch as they were before) but only 
LR that from the mixture of thoſe n 
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deceaſe, it was leſttrt. 
Aud to clear up this matter, we may con- 
ſider, that the ſame hpdy may have a twof 
modification, and reby- fitted for tu, 
if not more, ſtages and Kinds of operati- 


ons, not neceſſarily depend 


ent upon one ano- 
ther. For as the ſpring of a watch by virtue 
its texture is an elaſtical body, and upon 
the account of another is iran, and therefore 
though being caſt red - hot into cold water it 
vill become {tiff and brittle, and conſequently 
be a ſpring, yet it will continue iron, 
is, a hard metalline body eaſily ſubject to 
of ſtriking fire with a flint, and 
* (as men commonly ſpeak) 
a load ſt one, and of attracting a magnetical 

in a roſe, for inſtance, we may 
cop ſider a twofold modification 
one, whereby it is fitted to re- 

e buſh it son a certain pe- 
ſpirituous ſap, by whoſe interven- 
eee 

tly exerciſes vi 

tions as a part of a living plant; and another, 
which. does not ſo much require the acceſſion 
conſiſts rather 
in the texture of the more ſtable parts: and this 
texture being commonly more permanent and 
durable than the other part of the modification, 
(conſiſting much in the peculiar motion of 
a fluid ſubſtance) wherein the life participated 
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by theraſe conſiſted, may laſt, when the flower 


is deprived of its foul and ſpecifick form by its 
avulſion from the buſh, and retain thoſe qua- 
lities, as well occult as manifeſt, that naturally 
reſult from a parcel of matter ſo contrived. 

I Mar ſomewhat illuſtrate my meaning on 
this occaſion, by making a compariſon betwixt 
a living creature and a mill. For as a mill is 
capable of performing divers things only when 
the water, that paſſes through certain of its 
parts, puts them, and by their intervention, 
others into motion n 
that are not performable a t, un 
r 

l retain the 
, * ſtructure 


— 
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drought of ſummer have perchunce made it 
looſe, or the froſt have A into ice 
che water, that uſed to drive it; fo although the 
ſoul of a plant be deſtroyed,” or ceaſe to act, 
the body may, upon the accpunt of the more per- 
manent ſtructure of its ſtabler parts, retain a fit- 
neſs for divers of the ſame purpoſes it ſerved 
for before.” And if it were here pertinen 
the compariſon might be carried on a little far- 
ther, by adding, that as hen à mill does up- 
on either of he lately mentioned * — ceaſe 
to perform the peculiar operation of a mill, as 
the wood, ze Andechs M h of that mill 
are not deſtroyed; ſo neither does the water 
vaniſh into nothing, but either loſes its mo- 
tion, and by being exchanges the 
name of water for that of ice, or elſe is diſſipa 
red and feattered into exhalations, which con- 
tain all the ſubſtance, that ever the water had, 
that, which'ts-loſt, being but the - uſual manner 
of coexiſtence of the water and the mill it was 
wont to drive: ſo when à plant is pulled out 
of the earth, or a roſe from the buſh, as the 
diſmembred part of the plant may retain the 
texture of its more ſtable parts; {> the fa or 


juice, that were wont to enliven the body, does, 


though inviſibly, remain either in the form of 
ſteams exhaled into the air, or perhaps in parts 
condenſed and intercepted upon the loſs of its 
wonted agitation in the im ible cavities 
of the fibres, and other parts of the plant, ſo 
that nothing, that is ſubſtantial, periſhes, but 

only the particular modification, that reſulted 
from the peculiar kind of union of the more 
nt parts with thoſe congruouſly ſhaped 

and fitly agitated fluid ones, that permeated 
them. As toſome purpoſes, the example of a 
wind-mill, being ſet on work merely by the 
impulſe of the air, may be more appoſite than 


that of the water-mill ; but neither of them 


affords any more than an imperfect compari- 
ſon in- this regard, among others, that whereas 


the mill itſelf by loſing, even for a very long 


time, the motion it was wont to be in, is n 
thereby conſiderably impaired, becauſe of 

ſolidity of the materials it is made 
vegetables, when that fluid ſubſtance, whereof 
the ſoul chiefly conſiſts, quite ceaſes to be in- 
fluent, one of its chief functions being to repair 
continually, by aſſimilated or tranſmuted ali- 
ments, the waſte, that was continually made 
of looſer parts in the body it belonged to, the 
ſame agents or cauſes, that deſtroyed the life 
of the plant, are wont likewiſe to produce or 
occaſion ſuch a diſcompoſure in the texture of 
the remaining part, (eſpecially thoſe, that are 
more tender or more ſlightly connected) that 
they quickly become unfit to be animated a- 
gain, though a fluid fubſtance, like that, which 
was wont to irrigate it, whilſt the vegetative 
life laſted; ſhould be again communicated 'to 
it ; but yet even in this regard the difference 
betwixt a mill and a plant is not always ſo vaſt, 
as one would imagine. For in claſſick au- 
chors we have relations of a ſtaff or a pike 
made of a durable wood, that many years after 
the tree had been cut down, being caſually 
—_— n there. And 

Vor. II. | paths ME 


of; in 


as for the roſe of Ferichoy as they call it, a late 
modern writer, followed;as I remember,by ano- 


ther naturaliſt of good account, affirms, that 


divers after ic is gathered, and ſeems to 
be quite ſhriveled up and withered, it may by 
the TS be ſo . — — 
plum again, and diſplay its leaves al- 
moſt as if K had not been long ſince gathered. 


t, And I my ſelf have, not without ſome won- 


der, obſerved, how very long a plant of aloes 
torn from the ground, and hung in' the air 
near the cieling of my chamber, would not only 
continue ſucculent, but ( 1 after ſome 
years) be capable of being made to perform 
as, that are wont to be aſcribed to vitality 
and growth, upon the dexterous adminiſtration 
of a convenient liquor: and even ſome animals 
themſelves are not ſo very unlike to theſe plants, 
and conſequently to engines, as one would 
think. For that, which children are ſaid to do 
for ſport about reviving drowned flies, chal - 
] a more ſerious conſideration than were 
fit for me to inſiſt on now, and deſerves to be 
both heedfully imented, and ſeriouſly re- 
flected on by a naturaliſt. I choſe to try it 
chiefly upon waſps and bees, rather than upon 
flies, becauſe their bigneſs renders the phæno- 
mena more conſpicuous ; and having drowned 
them ſo, that, if let alone, they would not in 
probability have ever reco „I found, that 
the heat of the ſun would recover them, as well, 
as it has been obſerved, that warm aſhes would 
recover flies; (ſo that theſe trials argue celeſtial 
heat to be as little more as leſs vital than ele- 


mentary :) and the degrees and manner of their 


recovering again the operations of life ſuggeſted 
obſervations, not unworthy to be taken notice of 
elſewhere, though not fit to be delivered here; 


where I ſhall not ſo much as mention what 


with warm applications we have done, to revive 
the expired motion of the parts even of per- 


fe& and ſanguineous animals, when they ſeem- 


ed to have been killed ; becauſe I fear, that the 
excurſion I have unawares made already will 

be looked upon as too much a digreſſion. 
WHEREFORE, to take up my diſcourſe 
where a while fince I left it; I ſhall. proceed 
now to obſerve, that even in a body, that has 
loſt its ſpecifick form, the noble qualities, that 
remain, do not always flow from the form of 
the entire body as ſuch, but from the peculiar 
form of ſome particular parts of that body, 
which being ſeparated from it, though per- 
haps the more ſtable parts, that remain, will 
keep the viſible ſtructure from being manifeſtly 
altered, yet this remaining body will be quite 
deprived of the noble properties we were men- 
tioning; as may be gathered, as well from 
what has been above mentioned out of Senner- 
tus about drawing an extract from rhubarb, in 
which its whole purgative virtue reſides, as in 
ſome preparations of cinnamon, and divers 
other ſubſtances endowed with fine parts, which 
upon the loſs of thoſe parts remain bur the 
carcaſſes of what they were. And even in the 
groſs bark of oak, tanners find, that when the 
water has extracted the diſſoluble parts, or 
time has waſted ſome ſubtile parts, and changed 
the texture of the reſt, though the bark re- 
i A . tains 
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I Kueche patrons of Seznertus's opinitm very difficult, that men 
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toprove the foul's alinoſt all things putes, if they diſcourſe largely 2 * 
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yet all the atumal tions very Ii Fe ſtated or 


taken notice, that ſome 


2 — dent, 
confeſs, that this argument ſeems to 1e 
ay e 
n but precarious, For though it may be trur, 
that the viſible fabrick may continue for 2 
white without any manifeſt alteration, yet who 
can aſſure us, that the internal organization is 
not confiderably changed and vifiated ? For 
the body of an animal is an engine, that con+ 
fifts not only of ſolid and — 
muſales, ſin, Fc. but of divers 

brain, nerves, c. and of —— ry 
as he blood, and other liquors ; and, which 
i in our cue exceedingly confiderable, requires 
z convenient couptation, or compoſition of all 
theſe : whence it fotlows,that.the external frame 
of the body remaining unaltered, yet upon 
death there may be great arid fad altcrations 
in the temure of the blood and. humours, and 
on god ered ſtructure of other i 


nal And theſe 
H—_ T 


Thus we ſee; that in dead bocbies, even 
wink they are warm, the blood oftentimes co- 
the veſiels,whereby the circulation, 


—— ſwoonings, and in 
a great of the animal functions 
time e but 
ſo natural a ſtate as fleep, the bod 1 
to move, nor 3 odours affect the 


| —— wed: — 
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wont ta be attributed to the ſenſitive excceding 


organtration body, and make it un- 
fx co perfores the wonted functions of ſuch an 
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What that is even among animals, wherein it 
conſiſts, is not yet ſufficiently gt Ig on zas may 


appear by the diſpute among the modern na- 
guiralis, whether prolifical, but 72 t un⸗ 
hatched, eggs bave life or no? her 


flies be reallydead in winter, hich wi ro 
them to he, not only becauſe thoſe inſets ſeem 
to be devoid of. ſenſe and tion, but becauſe 
they place the potion of life in a conſtant cir? 
culation of the blood, or fome arialogous j Juices 
and a diſkribacion of the aliment thereby 
formed to repair the waſtes of the body w il 
ethers, on the contrary, think them to 

ther benunibed than dead, becauſe regularly 


recovering the manifeſt Actions of life in the 


ſpring, (or oftentimes before, if a due appli- 
ion of heat be made unto them) it cannot 
— that they were during the winter 
really deſtitute of life ; death being a priva- 
tion, which, by phyſical n admits not of a 
return ta the former ſtate, Nor ate the boun- 
daries and differences betwixt the life of a 
plant and that af an animal ſo ſettled and de- 
fined, but that divers not impertinent que- 
ſtions may be made about them ; 2 particu- 
n larly oy may. bo doubted, * 6 ome parts, 
as nails, hair, horns, e. that belong to the 
body of an animal, may not far all that (even 
whilſt he is alive) bave the nature of à plant, 
to which the part where it ſeryes as 
tho ſtock docs to a graft for a ſoil, and is dr 
app * ono. Bot to go more than po 
at ſuch matters would àdd too much to e 
digrefſions,, of which I ren E 
may be thought to be guiley. already. I fhall 
ent further 
about 
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about the fubordinate forms of plants and ani- 
mals: but in I about the be- 
ginning of this lirtle tract, to aſcribe ſubordi- 
nate forms to divers bodies, that never had 
life, which I doubt will ſeem a paradox to 
many, I think it will not be amiſs to apply the 
chief points of our doctrine about ſubordinate 
forms to inanimate bodies, becauſe this courſe, 
wi will invite me to make ſome new, though 
ſhort additions, to illuſtrate and enlarge ſome 
points; ſo it will help to recal to your me- 
nory moſt of the heads of that doctrine, which 
the excurſions whereto divers ſubjects 
tempted me, may have kept you from taking 
a of in& view of. And for order's fake I ſhall 
caſt the main things, I would have conſidered, 
into diſtinct propoſitions, with ſhort comments 
annexed” to them; having only intimated in 
general once for all, that you will not, I hope, 
wonder, that I ſhould often uſe for exam- 
ples, ſuch bodies as are looked upon as fac- 
eitious, if you recal to mind what I have for- 
merly ſaid to ſhew, that the difference be- 
twixt them and thoſe that are confeſſedly na- 
tural, is not always near ſo t as men are 


wont to imagine. To which I ſhall now add, 


that in the following diſcourſe they are often 


imployed, not ſo much to prove, as to illuſtrate 
_ Ü whoſe occaſion they — 

z wil ure may very p y 
4 4 among the bodies themſelves, in 
whoſe production man's power or ſkill has a 
ſhare, I reckon, that there is a great difference 
between thoſe, wherein man gives an outward 
ſhape, ſuch as himſelf deſigns, by tools of his 
own making, that are always external to the 
produced body, and thoſe (ſuch as are moſt 
chymical productions, beſides others) wherein 
his chief work is to apply phyſical agents to 
patients, by which means it oftentimes comes 
to pas, that (as in productions, that all allow 
to be natural) the inſtruments he works by are 
poo of the matter it ſelf he works upon, or at 
ealt intrinſical to it. But of this more per- 
chance elſewhere ; I come to the propoſitions 


themſelves. 
I. Taz word form is of a ſufficiently inde- 


terminate ſignification. 

Tunis I have already had occaſion to ſhew, 
and it can ſcarce be denied by them, that ſhall 
conſider, though it be a technical word or 
term of art, yet men have not intelligibly de- 
fined and agreed, on how many, or what 
things, they are ſufficient to intitle a portion 
of matter to a determinate and diſtinct form. 
For beſides that there are I know not how 
many bodies, ſuch as treacle, beer, gun-pow- 
der, coal, ink, Sc. about which men ſeem 
not ſo much as to have conſidered, whether 


they ought to have particular forms aſcribed 
to them, (or to be looked upon only as fac- 
titious things) there are other bodies, that have 


been taken notice of, about which even the 
Peripateticks dif pute, whether they ought to 
have particular forms allowed, or no. For 
not only ice is by ſome made to be a diſtinct 
kind of natural body, whereas others will have 
it to be only water altered, and thereby de- 


prived of its fluidity, not its form; but even 


touching the elements themſelves, the ſchool- 
men fiercely diſpute, a whole party denyi 
them to have any other forms, than the fi; 
qualities, by which they are wont to be diſtin- 
guiſhed. If I affected paradoxes, I might here 
add, that there may be bodies, which 
as they may be diverſly conſidered, ſeem to 
have a title to more than one form, and upon 
that ſcore may the ſchools about the 
aſſignation of their forms. When, for inſtance, 
I have (though not without ſome difficulty) 
reduced lead per ſe into a body like that, which 
chymiſts call vitrum Saturni, and which they 
make by the addition of flints ſand; and it is 
not 6a to determine, whether this ſhall be 
one of thoſe kind of bodies, that are called me- 
tals, and in our inſtance is only diſguiſed, or 
belongs to that other kind of bodies we call 
— for it ſeems to have the properties of 
th. For, like lead, it is very ponderous, and 
diſſoluble in aqua fortis and ſpirit of vinegar, 
which diſſolve not common glaſs; it affords a 
very ſweet ſolution, as lead is wont to do; and, 
which is more, it may without addition by 
bare heat be quickly reduced in great part 
into true and malleable lead. On the other 
ſide, it is a body fuſible, tranſparent, and 
brittle, which are the three grand properties 
of glaſs; beſides which, I have obſerved in it 
ſome others, that will be more properly taken 
notice of elſewhere. So likewiſe when miſle- 
toe grows (as I have ſometimes ſeen it) to a 
very great bigneſs on a hazle, which (you 
know) is but a very ſmall tree; or when an 
apricock or peach is inoculated, and proſpers 
upon the bough of a plumb- tree, the reſt of 
whoſe branches bear plumbs as they did be- 
fore, (to which I might add ſome inſtances of 
trees, that I have ſeen to bear more kinds of 
fruit ;) and when red or blue amel is made, 
which conſiſts of calcined tin, which they call 
putty, and of the ſalt and ſand (or fuſible 
ſtones) whereof the glaſſmen make what they 
call their fritta, and of ſome burnt copper, or 
ſome other metalline pigment, moſt, if not 
all, of which fo differing ingredients may per- 
chance be re-obtained out of the amel, which 
has divers properties of the reſpective bodies 
it conſiſts of, and yet wants others of them ; 
if, I fay, ſuch examples as theſe, to which I 
could add ſeveral others, were propoſed, it 
would perhaps ſomewhat perplex the ſchool- 
men, to accommodate them fairly to the vul- 
gar doctrine of forms, at whoſe framing pro- 
bably ſuch inſtances were not dreamed of. 
II. IT is not eaſy to decide the nobleneſs of 
forms. y 
THrs point alſo has been partly handled 
already, which will make it the leſs needful to 
inſiſt long upon it; and indeed, beſides that 
nobleneſs is rather a civil or political than a 
phyſical qualification, it is oftentimes difficult 
enough to determine even in this ſenſe of no- 
bleneſs, which of the two forms is the moſt 
noble. Of this difficulty we have already elſe- 
where given ſome examples, to which we may 
add, beſides the lately mentioned inſtance of 
the glaſs of lead, that of antimony made per /e ; 
crude antimony being fitter for ſeveral pur- 
I =; 1 
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poſes both mechanical and medical, than the vi- a body to be a glaſs, being chiefly fuſibleneſs and 


|  rrified calx; and chis again. being better for cranſparency; this antimonial preparation, by 


divers other uſes, than that;,which has not been virtue of thoſe qualities; paſſes without ſcrupſe 
freed from its more fugitive part. __ for glaſs, and 8 in beck be taken for we 
Ir ſeems it was diſputable among the an- low or red glaſs, (according as it happens to 
cients, whether or no their cleftrum (which have more or leſs of rnd by-an indifferent 
learned men tell us was a compoſition of gold ſpectator, who were aſked what. ic is. And yet 
and ſilver) was a nobler thing than either of this ſubſtance is not only by its ſolubility, un- 
thoſe metals. And it may be queſtioned, whe- fixedneſs, and diſpoſition to afford a regulus, 
ther, when chymiſts have made a precipitate of very differing from common glaſs, but retains 
gold and mercury, the produced powder be a ſo much of an antimonial nature and properties, 
nobler thing than the gold alone. For chy- as to be yomitive and purgative, as well as crocus 


miſts think it worth while to put themſelves merallorum. It can ſcarce be unknown to chy- 


to much trouble and ſome charge to bring =. miſts, that there is a vaſt difference between 
by the addition of mercury, to this new ſtate; thoſe liquors, that are expreſſed out of olives, 
and therefore if a {pagyrical hyſician new g almonds, and other unctuous vegetables, and 
judge, he would think, that in ſuch a medicine thoſe fine eſſential oils, as they call them, which 
che: gold is improved hy the change: but if a are drawn by the help of water in limbecksz 
goldimith were to be judge, he would con- and even of theſe, ſome are wont to ſwim upon 
clude, that gold being the nobleſt of metals, an water, as oil of aniſeeds or nutmegs ; others 
alloy muſt needs imbaſe itz and he would take to ſubſide, as the oilof cloves and cinnamon, Cc. 
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the pains, by melting it with borax or ſome well drawn; and all theſe eſſential oils are ve- 


other. additarhent,” to free the gold from the ry differing from the oil of guaiacum or of box, 
quick(ilveryapd reſtore. it to its priſtine ſorm. and other empyreumatical oils, that are diſtilled 
Ir may a6 be difpured; Whether, though in in retorts by the yiolence of the fire; and theſe 
living creatures the ultimate form be wont to do as much differ from expreſſed oils as from 
be more noble than its previous harbinger, it effential ones: and yet all theſe fo. differing 
may not be ſometimes otherwiſe in bodies in- liquors are reckoned among oils, becauſe they 
aningate,./as; well as in the productions of art. agree in this, that they are fluid bodies, unctuous 
I will not urge for an example to this purpoſe, to the touch, and mingle not with water, And. 
that when corn is ground in ahorſe-mill, though fo although ſome ſorts of ſalts be very fugitive, 
the whole aggregate conſiſting of the horſe, (as the volatile ſalts of hartſhorn, urine, e.) 
the Wheels, grindſtones, and other parts of others very fixed (as that drawn from the calx 
the mill, be looked upon but as one engine in of tartar, and from the aſhes of wormwood 
reference. to the uſe of the whole, which is aſh, celandine, and other plants;) and though 
comminution of grain; yet the horſe, - though ſome ſaline liquors, as vinegar and juice of le- 
contained in the mill, and looked on as a part mons, are acid, and diſſolve pearl, coral, c. 
of it, is of a much nobler nature than the engine, which lixiviate ſalts, whoſe taſte is fiery, will 
to whole effects it co- operates. This example, precipitate what the others have diſſolved ; yet 
I ſay, and others of the like kind, (as that of all theſe are numbred among ſalts, becauſe 
a turnſpit-dog, included in a wheel, to make they agree in the accounts upon which we allow 


it go round). I ſhall not preſs, but rather give 
this for an inſtance, that when an artificer, who 
makes ſilver ſodder, adds to the ſilver a certain 
proportion [which I have elſewhere ſpecified 
of braſs or | copper, and melts them together, 
though he thereby obtains a mixture, of 
and frequent uſe for joining together the pieces 
of braſs and ſilver inſtruments, and ſtopping 
holes and cracks in them; yet it may be much 
queſtioned, whether this | brittle ſubſtance be 
not leſs noble than the ſilver alone was. And 
when a plant, that grows by ſome petrifying 
ſpring, by imbibing that water is at length turn- 
ed into a ſtone, though the rarity of ſuch things 
makes men prize them; yet it may well be 
queſtioned, whether the ſupervenient form be 
not leſs noble than that, which the plant had 
before. 
III. In divers bodies the form is attributed 
upon the account of ſome one eminent proper- 
ty or uſe; which, if it be preſent and continue, 
though many other things ſupervene or chance 
to be wanting, the matter is nevertheleſs looked 
apo as retaining its form, and is wont to be 
lowed its uſual denomination, | 
Ax example of this we may be furniſhed with 
by our lately mentioned inſtance of vitrum an- 
timonii; for the account, upon which we take 
Vor. II. 


bodies that denomination; namely, their being 
very ſapid, and readily diſſoluble in water. Ex- 
amples to the ſame purpoſe with the foregoing 
I could give you in flame, ſmoke, glaſs, coal 

and divers other ſorts of bodies. And indeed 


by reaſon of the unſettled notion and almoſt 


arbitrary uſe of the word, form, I have ob- 
ſerved it to be ſo uncertainly applied to the 
conſtituting of the diſtinct claſſes or kinds of 
bodies, that I have doubted, whether divers of 
thoſe forms, by which ſuch kinds are conſtituted, 
not a kind of metaphyſical conceptions, by 
irtue of which, bodies very differing in na- 
ture are comprized in the ſame denomination, 
becauſe they agree in a fitneſs for ſome uſe, or 
in ſome otherthing, that is common to them all : 


as whether a bullet be ſilver, or braſs, or 
lead, or cork, if it ſwing at the end of a ſtring, 


it is enough to make it a pendulum; and whe- 


ther a burned body be chalk, or rag-ſtone 
(which is very hard and coarſe) or alabaſter, 
which is a ſoft and fine ſtone, or an oyſter- 
ſhell, or a cockle-ſhell, or a piece of coral; yet 
if it have been calcined to whiteneſs, it is lime, 
rather than ſuch true phyſical forms, as are ſaid 
to make the bodies, that have forms of the ſame 
denomination, to be of the ſame ſpecifick na- 
ture, However, theſe forms ſeem to be very 
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py (fore whereof differ gs 
themſelves) but alſo {as Rave tried) 
rs inireral and even metallime contretes may 
be made, (ſome vf them withont defttudtion of 


nexion ate 


. 
Tuer kinds of operations are of kin to 
thoſt mentioned by the ſchoolmen, when they 


tell us, that ſome things are done by divers 4 


gents aiFione communi: as when # 


<fputes . 
vrda voce {ylogiltically, the rational ſoul, which 


dictates the words, and the vocal organs, that 
wfonounce them, ate aHFione communi the effici- 
of the pronounced fyllogiſm. Bur to give 
an iniſtance nearer to out purpoſe 5 when a bulſet 


5 ir fs on bur in ver fl 


_—_ the 
part of its ſuperficies, (geometricians havin 

monſtrared, that f POR here Ely ooh, 
a petfe& plant but in one point ) yet the plane 
receives the action of the gravity of the whole 
body ; thoſe that do not immectiately 
corne to it, ſtriking irnevertheleſs by the 
intervention of thoſe that do. And ſo likewiſe 
in a boat, the limbs and clothes of a man, thar 
ftands the deck, and all the parts of a 
watch, if tn erty one in his packet, gravitate 
concurrently on the veſſel, though only the 


foles of his feet or ſhoes do immediately 4 


upon it, and the wheels and other parts 
watch may be moving at the fame time very 
differing ways. Now in organical bodies, and 
divers others meer and fuctitious, 7 5 
things, that are performed by the-parts as in a 
ſtate of con} Bo „and as it . 
or (if you will have it fo ex actione 
cummuni (which action may ſometimes be ſuc- 
ceſſi ve) are oftentimes aſcribed to the form: 
\as inn a watch, moſt of the chief of the phæno 
mena do ſo depend upon the concuttent action 
of the ſeveral parts, that few of them can be 
out of order, that they will hinder thoſe 
phenomena to be at all, or at leaſt to be well 
and 1 produ rer. 

V. We may yet in a found ſenſe admit, that 
in ſome bodies there may be ſubordinate forms. 
War I mean by à /ſornd ſenſe in this pro- 

poſition may be clearly collected from ſeveral 

paſſages of the paſt and remaining parts of 


EoratDrnarriondabor 


ſenſes; 


per accidens 


F., 


this Geburt, - where wo carefully exclude thoſe 
Wherefore 


_— that ſeveraf things will be performed be-prete 
by the joint ot concurrent action of theſe 'tihited th 


againſt the ſuper- 

po Palin a0 in its own kind by ics own form, 

no other form can accrue to it; without mak- - 
ing that, which they call Enz per acridens. 

To this I anfwer, that the notion of an Eny 

belongs rather to metapliyſicks 

than natural philoſophy; and in what its efſence = 


conſiſts, is ſtill fo among the mo- 
derns, chat A Load on, or 
at leaft more clearly ſtated, an argument drawn 
from thence wilknot much preſs us. And in- 
deed when I conſider, that che ſchools them- 
ſelves are fain to allow the foul and the body, 
that is, an immaterial ſubſtance and a corpo- 
real, to make up a man, who according to 
them is u per ſe, and not pry accidens, and 
that the ſame ſchools not to teach, that 
underſtanding and will, which are ſaid to be 


why ſuch a body may not 
paſs for umum per ſe, as well as divers bodies, 
that are wont to be looked upon under that 
notion. But to to our further anſwer, 
not here to urge, that a whole ſect of the Peri- 
pateticks themſelves: maintained (as we newly 
noted) the forms of the elements to remain in 
the mixed body, which notwithſtanding they 
hold to be very conſiſtent with the unity or 
oneneſs of that compounded” body, au be 
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and managed by the wheels 5. 
yet atid balatice; that it maimty eoneurs to ſer all 


part of a watch, it does rh 
out foling the nature of à ſpritig 
_ tyibuite to the nobleſt 


der, by the 


to to the perforr of things far 
„ 
Will it follow from this ſupeti 


made a p . 


that there may be a form of à form as well 


oint more elſe where; only in this place it will 
4 amiſs to take notice, 2 
fition we th fit to imploy the words, 


living creates we may often” meet with 
, ſubordinate forms eicher p or leſs im · 
properly ſo called, yet that in bodies inanimate 
this happens not ſo often, you will be induced 


to thi "what you will-Imd'faid upon the 
laſt won of this diſcoorſe; 
. IHR fupervening of the new form is 


often but accitferital to the form, 
and (then) does not at all d its nature, but 

Fon illuftration ſake, let us confider a needle, 
that is not yrt touched by a loadſtone: this 
needle Ras its own form as a piece of ſteel, as 
well as its figuration as a needle; but when af- 
rerwards it comes to be excited by the load 


petties ſuperinduced, and this needle is\ able 
to point regularly north and fourth, and attract 
2 


and communicate a verticity 


fore it was indifferent, if it were tricely poiſed, 
to reft at caſt and weft, or at any other 
of rhe compaſs, it is now determined to 
Epen e noch an ſouth, and to 
in that poſition. And yet by drawing 
this magnetic I Rs ew in manner 
upon the of a vigorous one, you may 
Ns Mo it of all its acceſſional facul- 
ties ; notwithſtandmg which, it will cemain as 
true a fteel-needle as it was at firſt, 
Any perhaps we ſhall need to add but a 
little reflection on the formerly mentioned in- 
ftance of the ſpring of a watch, to declare in- 
relligibly what it is, that the ſtructure or modi- 
fication, whence the 4 totins according to 
us reſults, does to a body endoweti already with 
its own form. For as the ſpring, though it 
retain its own nature, and acts according to it, 
yet by the comtrivance of the watch, it is not 
only ſo pent in, that it cannot fly cut to its full 
extent as elſe it would, but by the ſame con- 
trivance has its mceſſunt endeavour to ftrexch 


r ne, 
as of matter, but only that to a body, that 
has already a forth, an ulterior form may ſupet - 
vene, wherein we ſee no abſurdity.” But of this 
= and by reaforr of their contexture com 
ſome bodies, and, may be, becauſe that though to be fo ranged 
ar | 


ſtone, there are then new and wonderful pro- 


to them, and is fit for much nobler uſes than 
it was re. | And this new modification 
does ſo regulate its motions, that whereas be- as the patrons of theſe forms have imagined. 
For though, by virtue of the modification of the 


| 4 as % In natural bo- 


ng 
tue 


4s 1 5 


chat chey ughe to con- 

cur to thoſe things, that are done by the whole 
body as one agent, and become ſubſer viert to 
the operutions, that are proper to the body in 
piete of lead is without addition vitrified by 
hed rnd re of the fire, this happens to the 
upon its ring the form of 3 
dre before the totalling parti Ns 
ſo inconvenientiy fituated, and per 


haps tha 
that they denied paſſage to the beaths of | 


ed a 
very flexible, they become now 
and otherwiſe altered, that they 
freely admit the light to traverſe them, bur 
admit not of 
when falt-petre, by the addition of a ſinall pro- 
portion of brimſtone and coal, is made into 
gun-powder, this accrues to it from its acquired 
modification; that if a litthe fire fall on it, it 
will nor, as before, leiſurely conſume, and leave 
behind it a conſiderable of the whole 


body, that was 


body (perhaps a third parc or more) in the form 
of a fired or alkalizate ſalt, but will fly away 
all at once, and leave little or nothing behind 
9 


VII. Bestes the ſpecifick actions of a bo- 
dy, that harbours ſubordinate forms, there may 
be divers others, herein ſome of the parts or 
ingredients may act according to their particu- 
hr and priſtine nature. 

Tuis might be well enough gathered from 
what we lately delivered, when we ſhewed, that 
the total and ſpecifick form has not ſuch a 
dommion over the partial and ſubordinate ones; 


whole, the operations of the or ingredi- 
ents are fo compounded 0 aided, 2 
2 it wn og omg 2 38 
to thoſe operations to the 70- 
as ſuch, and are requiſite to be perfotm- 
attione communi ; yet in other reſpects, 
and as to other pur as it is not neceſſa- 
ry that ſuch bodies as we ſpeak of ſhould 
have their parts intirely under the dominion 
of the ultimate form, (that is, ſubſervient only 
to the operations and uſes of the totum, as 
ſuch 3) ſo thoſe parts may in ſuch caſes act ac- 
cording to their diſtinct and particular quali- 
fications. This anſwer, I ſay, may be deduc- 
ed from what has been above delivered; but 
T chuſe rather to clear the matter by two or 
three particular inſtances, which may ſhew, that 
the ſame may happen to ſeveral bodies, that is ma- 
nifeſt in a watch, where, though the form of the 
2 do in many chings make the ſpring 
other parts concut to perform the opera- 
tions 


„ that which is pet forte by the ſuperven- 
of & higher and tota form is, that by vir- 
of the conneftion and fiucture of the parts 
intreduced with this new forth, the action of 

they retain their 


city. So when a 


being freely bent as before. And 


— 


= 
9 — — = - —— 
* — — a ;- i — : 
— — —  -w____ — — * — —y— — * - 4 s =Y% = 
- 4 2 — =, 
” _ 0 0 — — 


* * ads. Su EF . v — * » N . 8 a 8 
5. | * * * e Wy CS 5 36 * 0 © Ie * 
W * | 4 : ; y 0 9 — * 467 © 4 = K ! - 11 737 A . ad * p 
ot OR: 55 | . . . , l TR * 2 
8 9 „D Es r 
a e „ \ 7 ; \ . OS © = * *. 8 rw : 
- - * — 
L 9 
2232 94 
dll * 1 


_ 
= . 
"=> * 
* 1 
N N 
- 
w 


a | 


thing by than 
+ bus wy; mo ping ui (pert in yo ag of 
—_— ta ee ene e and diftinck en. 

ing elſewhere ſhown, that he 
E 8 inanimate bodies 2 we > 
A are wont to be but fei 


mn — pokes its own —.— 
and Leg a it. co ans 


1 


ents, moſt of . enter that 8 


ſition in far quantity than does the opium; 
yet in ſpite of the forma compoſits, which ſo 
A mixture produces, and to which 


ſuch great virtues are aſcribed 
Peripatetick as well as other phy ſicians, yet 
is noted by. many,. that before treaele grows 
old, it manifeſtly derives an opiate quality from 
the little. opium admitted in it, and upon that 
account is a potent remedy in fluxes, and divers 
other diſtempers, where quieting medicines 
are proper. A no leſs evident exam 5 Oe 

purpoſe we have. in the precipitate o 

, made byheat & og For — by 

virtue ol the union of the ingredients the re- 
ſulting powder may have divers qualities, as 
particularly, a red colour, which neither the 
gold nor the quickſilver had apart; yet the ſa- 
Iivating faculty, which this precipitate uſually, 
though. not always, exerciſes, though it be 
reckoned occult qualities, as not havi 
by any been deduced from the firſt or 8 
yet it belongs to this medicine barely upon the 
account of the mercurial ingredient: the gold, 
without that, having no ſuch faculty, and mer- 
cury alone without gold being ſufficient (by 
more ways. than one of application) to to cauſe a 
flux of ſpittle. | 

VIII. In divers bodies. that which is called 
or looked upon as the ſpecifick form, is often 
not ſo much as che but only the emi- 
nenteſt. 


To 1 ve ma ec ; 


following | particulars. e obſeryed above, 
that the word form has not leaded and deter. 


e 


7 for which, when it is found 
body, as ſufficient. to make it 
| r 
ze. corporeal. .. 1 
um it by the exam 
it, occult that, would 
> would readily "Fad in it fuſibl 


the nobleneſs or igno 
. eaſy to be decided, and is wont to be meaſured 


8 parti 
8 3 aſcribe. this or that — 
body: as we e ee in 
burning 
8 
le, eee 
ay be ſuch, that it may have a ma- 
meld ſtructute (if Imay 5 ſpeaks). an{werable 
to more one o -on. whoſe. 
ſcore. Ss cn TIT. or may be fit 
for more chan onę of choſe uſes; an aptitude 
le in another 


expreſs this 
clearly, and TS illuftrate 
e 55 
or micr with it, 

1 podryoatts 


parency; ———4 when they are found in com- 
mon glaſs or vitrum Saturni, are enough to re- 
fer them to that ſort of bodies, chat are com- 
prehended under the name of glaſs.. But be- 
lides this combination, or (if many convene) 
chis conjugation of qualities, or 87 — reſs it 
in one — 2 beſides this modification, the body 
we ſpeak of has another, upon whoſe account 
it is yet to work upwards and downwards in a. 
human body z- upon which ſcore, as the artificer 
confiders it only as glaſs, ſo the. chymiſt and 
proce look upon it as a medicine. Sthly, 
is it neceſſary, that theſe conjugations of 
and qualities, or (theſe) modifications, ſhould have 
a ſtrift dependency upon one another; as for 
inſtance, the emetick and cathartick propertics 
of the antimonial glaſs belong not to it as glaſs, 
or (if you pleaſe) do. not flow immediately 
from the form it hath of glaſs; for neither has 
common glaſs, nor (that we know of) glaſs of 
lead any ſuch properties, nor is it neceſſary, 
chat if this very portion of matter had not the 


form of glaſs, it ſnould want or loſe theſe pro- 


perties, For the calx of antimony, before its 
vitrification, had them; and you may even oral 
out addition obtain from this glaſs a 
that is not, like glaſs, tranſparent, but os 
like a metalline body, under which form it 


may yet preſerve the virtues of the calcined 


antimony,  6thly,- To theſe things it will alſo 
be congruous, that fince, as was faid above, 
bleneſs of forms is not 


4 men, by the or leſſer uſe, that the 
imated body affords them, one man may 


in the ſame N look upon one kind of mo- 
dification, 


SUBORDINATE FORMS. 


dification, and another upon a quite differing 
one as the higheſt form of that body. As in 
the lately mentioned example of the melted 
calx of antimony, an artificer think its 
nobleſt form to. be that of glaſs, and a chy- 
mit or a phyſician that of antimony. And ſo 
if an ordinary watch, that ſhows only the hours 
and their quarters, being hung at a ſtring, were 
made to ſwing as a pendulum, to an aſtrono- 
mer or ſome other, that were to make nice ob- 


ſervations, it would be moſt uſeful in the capa- 


city of a pendulum, becauſe, as that, it may 
divide a minute into ſeconds, and a ſecond it 
ſelf into half or fourth parts: but for other men, 
who, though they need an inſtrumentto meaſure 
time, need not ſuch minute ſubdiviſions of it, 
the little engine we ſpeak of will be much 
more uſeful and conſiderable in the capacity of 
a watch than of a pendulum. 7thly, From all 
which particulars it will. be reaſonable to col- 
ect, that it may often happen in inanimate 
bodies, whether confeſſedly -natural, or ſuch 
as are called factitious, that that, which is looked 
upon as the ultimate, or at leaſt the chief form, 
is not the preſiding, but only the eminenteſt: 
by which I mean, not ſimply the nobleſt (for 
that, were hard ro determine, and according to 
men's eſtimates would not be always true) but 
that, which in that body is at leaſt for the time 
the moſt conſidered ; or, if that expreſſion will 
pleaſe better, we may ſay, that ſometimes the 
moſt regarded form is nat fo much the predo- 
minating as the denominating form. 

IX. THe lately mentioned forms ſeem to be. 
rather concurrent than ſubordinate. 

THis, as I was ſaying, follows well enough 
from, what has been freſhly diſcourſed. For 
if a body may have divers ſuch conjugations of 
accidents or modifications, as may intitle 1t in 
differing reſpects to differing forms, and that 
form, which is conſidered as the eminenteſt be 
not a preſiding form, nor ſo much as always 
the nobleſt z what will remain, but that theſe 
forms (for I have granted above, that ſome bo- 
dies may have ſubordinate ones) that happen 
to coexiſt in the ſame body, be more fitly termed 
concurrent or coincident than ſubordinate ? 

AnD indeed though I cannot now ſtay to 
examine, how far what I ſhall ſay may be ap- 
plied to bodies in general, I confeſs that, as to 
inanimate bodies, this dominion and ſubjection, 
that is imagined between forms, ſeems to me, at 
leaſt in many caſes, neither well eſtabliſhed, nor 
eaſy to be well explicated. And I doubt, that 
ſometimes we miſtake names for things; and 
becauſe when a body by the action of proper 
agents obtains ſuch a modification, as fits it for 
ſuch and ſuch actions and uſes, we are wont to 
call it by ſuch a name, and attribute a form to 
it, we are prone to conclude, that the faculties 
and qualifications it enjoys, and the things it is 
able to perform, are due to this form we have 
aſſigned it; as if this form were ſome diſtinct 
and operative ſubſtance, that were put into the 
body as a boy into a pageant, and did really 
begin, and guide, and overrule the motions 
and actions of the compoſitum, W lereas indeed 
what we call the form, if it be not ſometimes 
little more than one of thoſe airy things, that 

Vol. II. 


ſchools call an external denomination, ſeems 
oftentimes to be rather a metaphyſical concep- 
tion in our mind than a phyſical agent, that 
performs all things in the body it is aſcribed 
to: As when a conveniently ſhaped piece of 
ſteel is, by having a due temper given it, turn- 
ed into the ſpring of a watch, not only the 
motions of the watch, though. proceeding 
from this ſpring, proceed not from the form 
of the iron (for a ſpring made of another elaſti- 
cal body, though it would not be ſo conveni- 
ent, might ſet a watch a moving) but, which 
is here the main obſervable; the ſpringineſs it 
ſelf flows not immediately from the form (for 


ſteel is not leſs ſteel; when it is not ſpringy than 


when it is) but from the mechanical and ad- 
ventitious texture; that is ſuperinduced in the 
metal, and may be given it by ſeveral outward 
agents, as the fire, the hammer, &c. And 
it is fo far from being evident, that in bodies 
inanimate and compounded the eminenteſt and 
moſt confidered form muſt have a dominion 
over, and an efficacy in all operations and ac- 
tions of the compoſitum, that even in bodies not 
ſo compounded it is not always neceſſary, that 
the ſpecifick form ſhould have ſo much as a 
concurrent ſtroke in what is performed: for 
external agents may introduce ſuch qua- 
lities into the body we {peak of, as, being 
once there, will ſuffice for actions and pro- 
ductions ſuitable to their own nature, whe- 
ther the form be active in aſſiſting them or no. 
We ſee, that boiling water taken off the fire 
will raiſe bliſters on onc's hands, and dreſs 
meat, and perform other things wont to be 
the effects of the fire, only by virtue of the ad- 
ventitious heat it has received; though, accord- 
ing to the Peripateticks, the form of water, 
which is an element naturally cold as well as 
moiſt, ought rather to oppoſe than further the 
action of the preternatural heat. Another ex- 
ample to the ſame purpoſe may be given in 
the operations of a heated iron taken from the 
fire, (nay, though that be quite put out) to 
which divers other inſtances might be added. 
I know it may be * in favour of the 
ſchools, that it is the fire, that was got in, and 
yet remains in the iron, that was the cauſe of theſe 
effects. But beſides that this ſubterfuge would 
involve the makers in very perplexing diſficul- 
ties, I will, to prevent the allegation, yt a 
caſe, where it cannot be pretended; by ſuppo- 
ſing the iron ro be heated not by the fire, but 
by forcible ſtrokes between a hammer and an 
anvil, both of them actually cold. When a 
piece of ſilver is by being hammered; or drawn 
into wire, made to be a ſpringy body, it will 
be able to act many things by that acquired 
elaſticity, which do not at all flow from the 
form peculiar to the metal. For not only c b. 
per, ſteel, and many other bodies may 

made ſpringy too; but, if you heat it in the 
fire, the goldſmith will aſſure you, that it is 
as true and as good ſilver as before, and yet 
it will ceaſe to be a ſpring. And fo when a 
ſmith makes a file; by making in it many little 
impreſſions acroſs one another, and afterwards 
hardning the ſteel, by virtue of this rough- 
neſs, which is given it by external agents, it 
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TN was N a letter, as. fol. 


lowss; The time of the year invites made 


mg to intimate ta you, that among 
che ather uſas of the experiment, I long ſinee 
preſented the ſociety of preſerving whelps taken 
Se days, mend. ane pede wo a 
n ſpirit of, wine z, 
Ta hen I was ſolicitous to Are * 
5 nature in the formation of a, chick, 
dingy far eggs, ſome at ſuch a day, and ſome 
— we days ling the 1 FAS: 
bation 3 and carefu 7 taking ove > e em 
embalmed each, of them, in a, diſtin 
(which is to be carefully _ſtopt) in ſpirit of 
wine. Which I did, that Hl bers them. 
in readineſs to make on them, at any time, the 
obſervations I thought them capable of afford - 
ning: and to let my friends at other ſeaſons 
ol the year ſee, both the differing appearances 


of the ck os the third, 1 * venth, four- 


obvi go 

hanging of the out of the abdomen, &c. 
How rang the tender embryo of the chick. 
ſoon 


after the punZum (alien is diſcovera- 
and n the ſeems but a lit- 


ſhriveled up, I was hindered by 


the ſcætus's I took out, were ſo perfectly formed, 
as they were wont to be about the ſeventh day, 
and after, they ſo well retained. their ſhape and 
bulk, as to make me not regent of my curio- 
firy ; and ſame! of thoſe, which I did very 


1 have mentioned to you an eaſy application 
of what I, ſome years Ace: made r 


cen will 


M ſome while aſter off 


ſome miſchances to ſatisfy my felf : but When 


early this ſpring, I can yet ſhew you. I know 


For Monday May ＋ 1666. 


enough ; but ob Riding ene Me yas 
by, any other, 55 deing perſuaded by 
experience, that it, may be extended ta other 
1 R 8. pie? oy 515 (the Tink the e is ny 

e 


on Gem inal to ſome ie of 
ough being now. in haſte, 
unn in 05 thor 1 05 divers 8 re- 
aging to this way of pteſervin Feen raken ur 
of the egg; and other mall Fetus 
con pf 155 to haye mentioned that, whj 
ential, leaving divers other things, which 
4 little p eh may teach the curious, unmen ; 
tioned, Notwithſtanding” which, I muſt not 
omit theſe two circumſtances, the on wr 
when the * $1 Wn big, | before 1 ra 
it out of the e at Nel cnc 
mingled with t wire e of wine, a little f 
of ſal armoniac, 85280 (as I have elſewhere 
delivered) by the help of quick lime: which 
; ſpirit I chooſe, becauſe, though it abounds in 
a ſalt not ſour, but urinous, yet I never obſerv- 
ed it (how ſtrong ſoever 1 made it) to coagu- 
late ſpirit of wine. The other circumſtancg 
is, that I uſually found it convenient, to let 
the little 5 meant to embalm, lie for a 
little white in ordinary ſpirit of wine, to waſh 


and 
then, having put either the fame kind of 
ſpirit or better upon the ſame bird, I fuffrred 
it to ſoak ſome hours (perhaps ſome days, pro 
re nata) therein, that the liquor, having drawn 
as it were what tincture it could, the fœtus 
being removed into more pure and well de- 
phlegmed ſpirit of wine, might not diſcolour 
it, but leave almoſt as limpid, as before it 


was put in. 


— 


the looſer filth, that is wont to adhere to 
8 the chick, when taken our of the 
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S for the new kind of baraſcopes, which, 
not long ago, I intimated to you, 
that my haſte would not permit me to 

give you an account of ; fince your letters 

acquaint me, that you ſtiR deſign a communi- 
cating to the curious as much information, as 
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may be, in reference to 3 I ſhall 
venture to ſend you fome account of what I 
did but name (in my former letter) to you. 
Tnoven by a paſſage, you may meet with 
in the 19th and 2oth pages of my thermome- 
trical experiments and thoughts, you may _ 


| | Þ 


—— 


ds Axcount * a new. hind of nose, 


Py . this new more pleaſant in the latter of theſe ſeaſons. 
r 
= 22 ſelf e of the rale 3 I 2 2 
ee 5 en e ee e e 
_ Aud e round, on which I went 
or. three be demanded, the 


9 more 


very ſuch ba- 
| 2 TD in ſome 8 perform 
what Fred. 1 ith the Kranze nice 
08 blowh at th game a 


"at ; thin and and 


2 d. then. procure. ; 40 
them one, thi e th 1 un 


that woiild Io I 

ut the. goth part of a ep Bt. Gs were ſuſ⸗ 
5 15 at a frame, AP laced both the 2 5 

and the frame by 

N I might 


les, 28 


carp 
„Then leaving theſe ſnſtru- 


atmoſphere 
ments together; ; though the ſcales, being no 
nicer than I have expreſſed, were not able to 


ſhew me all the yariations of the air's weight, 
that appeared i 25 the 1 JN barolcope, yer 
what I expect y ſhewing me vari- 
ter d no greater than altered the ight of 
ick-Gilver half a quarter of an inch, and per- 
ps much ſmaller, than thoſe : nor did I doubt, 
that, if I had had either tender ſcales, ot the 
means of ſupplying the experiment, with con 
venient accommodations, I ſhould have dif- 
cerned far ſmaller alterations of the weight 
of the air, ſince I had the pleaſure to ſee the 
bubble ſometimes in an =quilibrium with the 
counterpoiſe ; ſometimes, when the atmo- 


2 was high, Preponderate ſo manifeſtly, eq 
the ſcales 


gently ſtirred, the cock 


would play altogether on hat ſide, at which 
che bubble was hung; and at other times (when 
the air was heavier) that, which was at the firſt 


but the counterpoiſe, would 2 and, 


upon the motion of the balance, make the cock a 


vine altogether on its ſide. And this would 


continue ſometimes many days together, if the proo 


air fo long retained the — meaſure of gra- 
vity; and then (upon other changes) the bubble 


would in an æquilibrium, or a p e- 
rance: ſo: that I had oftentimes the ſatisfac- 
the ſtatical baro- 


2 by looking firſt upon 
= 
el, whether in the mercurial baroſcop 

the liquor wefe high or low. Which 

{crvations, though they hold as well in win- 
ter, and ſeveral times in ſummer. (for I was 
often abſent during that ſeaſon) as the ſpring, 
yet the . of their viciſſitudes (which 
Perhaps was but accidental) made them 


1 


of a graio. 


« good baroſcope, from 
preſent weighs of. 


mediums, will be ſo much oy of ball 
much the greater inequality of bulk 


medium, in calc its ( 


(as for diſt inction's ſake it may be calleti) 


in raming this baroſcope, 

Ses in deb zr 7 be . Thi That dhough the 
1 Qlak-bubble, 44 "glaſs-counterpoiſe, at the 
time of their firſt 28 weighed; be in their, 
; wherein they both are wg; ently of the 
" ſame weigne; pet they are nothing'niear of the 
ſame bulk ; the babble; by reaſon of its capaci- 


cavity, (which contains! nothing but air, or 
FS er W eighs lels than air) being pers 


bags Woch e two hundred times (for J 
Haß not. conyetiency to meaſure them) bigger 
87 mth . counterpoiſe. 2. That ac- 
178 hydroftatical law, (which you 

have Fi had occafion-to make out) 
i two bodies of qa gravity, but” unequal 


of. bulk, come to be 15 in another medium, 
ith they will be no Ion 


A yrirp fencd but it 
wier, the greater body, 
as being lighter" in ſpecie, will loſe more of its 
weight, than the Jeſſer and more compact; but 
if the new medium a lighter than the firſt, 
then the bigger body will out-weigh the leſſer : 
and this: difpan wy: ariſing from the change of 
by how 
there is 
between the bodies formerly equiponderant. 
3. That laying theſe two t r, I conſidered, 
eh it would be all dne, as to the effect to. be 
uced, whether the bodies were weighed 
in mediums of differing gravity, or in the fame 
pecifick) gravity were 
conſiderably altered : . conſequently, chat 
fince it 8 by the baroſcope, that the 
weight of the air was ſometimes heavier and 
ſometimes lighter, the alterations of it, in point 
of gravity, from the weight, it was of at firſt 
counterpoiſing of the bubble of it, would un- 
ually affect ſo large and follow a body, as 
the bubble, and fo fimall ac denſe a one, as 'a 
metalline weight: and when the air, by an in- 
creaſe of gravity, ſhould become a heavier me- 


the new medium be 


dium than before, it would buoy up the glak 


iſe 3 and if it grew 
ſt, would ſuffer the 
The illuſtrations and 
in few words; bur 
if it be deſired, I may, God permitting, ſend 
E ou them at my next leiſure.) And though our 
gliſh air be about a thouſand times lighter 


more than the counte 
lighter than it was at 
former to p erate. 
f can ſcarce be add 


than ng the difference in weight of ſo little 


air, as is but 
to give ſinall hoy 


ual in bulk to a' bubble, ſeemed 
opes, that it would be ſenſible 
= a balance; yet, by making the bubble 
dd fa þ clap light, I £43 jap and found the 

ve already related | 
85 2 The hermetically ' ſealed gla- 
bubble I employed, was of the igneſs of a 
ſomewhat large orange, and weighed about 1 


drachm and 10 grains. But I thought it very 
poſſible,” 


* The ſcales here meant were before competent eye-witneſſcs made to turn manifeſlly with he n 


— — lth 
nveniences (wherein I afterwatds found, I 
vas not miſtaken) to make among many, that 
might de expected to tniſcarry,/ ſome; that 
might be to this. either ſor capacity 
or lightneſs,” or both 3 eſpe if care be 
takten, chat they be not up whilſt-they 
are too hot. For; though one would think, 


out the air as much as is poſſible, becauſe in 
"ſuch ſealet bubbles the ait itſolf (as I have elſe- 
where ſhewn) has a weight; yet this advnn- 
tage countervails not the inconvenience of. be- 
ing obliged to increaſe the 
«which, when it includes highly: 
l ſomewhat ſtrong, will be broken 
-fufficient y Wied 3, OB 
Tamer, I would have tried, whether 
the dryneſs and moiſture of the ait would in 
be: bes have altered the weight of the 
e, as well as the variation of gravity pro- 
duced in the atmoſphere by other cauſes; _ 
but the extraordinarily conſtant abſence of fogs 
kept me from making obſervations of this 
kind ; ſave that one momingearly, being told 
of a iſt; I ſent to ſee bog wy: ſelf in bed) 40 
Whether it made the air ſo hea heavy as to 
up the bubble; but did not learn, that that 
miſt had any ſenſible operation on, it. 

FoukrRTY, By gra? of the difficulties and 
caſualties, that may happen about the procur- 
ing and preſerving 7 and light bub- 

dies, as 1 have been lately mentioning ; it may 

in ſome” caſes: a convenience to be in- 
l that ] © a ſometimes, inſtead of one 
ſufficiently: large bubble, made uſe of two, that 
were ſmaller.” And though à ſingle bubble 
of competent bigneſs: be much preferable, by 
reaſon that a far leſs quantity and weight of 
| is requiſite to compriſe an equal capaci- 
ty, * the glaſs is blown into a ſingle bub- 
ble, than when it is divided into two; yet I 
found. that the implojing of two inſtead of 
one, did not fo ill anſwer my expectations, cy 
but that they may for a need ſerve the turn 
inſtead of the other; than which they are 
more eaſily to be procured. And if the ba- 
lance be ſtrong enough to bear ſo much glaſs, 
without being injured, by imploying two or 
à greater number of larger bubbles, the ef- 
fe& may be more conſpicuous, than if only 
a angle bubble (though a very good one) 
were imployed. 

Tus inſtrument may be improved by di- 
vers accommodations. As 
Fiixs r, There may be fitted to the anſa 
(or cheeks of the balance) an arch (of a circle) 
divided into 15 or 20 degrees, (more or leſs, 
according to the' goodneſs of the balance) that 
| over againſt theſe diviſions, 
without calculation ſhew the 
angle, by which, when the 

. either way, the cock declines 
from the perpendicular, and the beam from 
its horizontal paralleliſm. 

SxconDLY, Thoſe, that will be ſo curious, 
may, inſtead of the ordinary counterpoiſe, (of 
braſs) * one of gold, or at leaſt leatt of lead, 
Vor. II. 


that it were advantageous to rarify and drive ed, ma 


weight of the glaſs, 


rarified air, 't 


of the external air, as Fhave 


20 224 whaling bee ene, 


whereof, the latter of * t Wi 

2 trig of ve weigh 2 wink 

amounts not to half 3 irs bigneſs. - 
-TmzvpLy,. Theſe parts pf the balance, that 


may be made of co .braſs, without 
prejudice to the mec, will, b by bein uy 
of one of thoſe be leſs ſubje& than 


iſh- 
ee great While) to ruſt with 


4 Inſtead of the ſcales, the bub- 
ble may be hung ar one end of the beam, th 
only a counterpoiſe to it at the other, that 
beam may not be hurthened with 

weight. £513,316 

Firrnix. The whole label if plac 
in à ſmall frame; like a ſquare lanthorn w 
glaſs- windows, and a hole at the top 8 
commerce of the . and 2 air, 
will be more free from duſt, e 
agitations; to the latter of Lare it 
'otherwiſe be ſometimes incident. 

Sixrulxv, This inſtrument being N 
modated with a light wheel and an index 
(ſuch as have been applied by the excellent 
_ Chriſtopher Wren to open weather- -glaſſes, 

the ingenious Mr. Hook to baroſcopes) 
= made: to ſhew much more minute 
variations, than/otherwiſe. 

SevenTHLY,.And the length of the beam; 
nd exquiſiteneſs of the balance, may eaſily, 
without any of the foregoing helps (and much 
more with them) make the inſtrument far ex- 
acter, than any of thoſe, I was reduced to 
imploy. And to theſe accommodations . 
vers others may be ſuggeſted, by a. farther 
conſideration. of the nature of the ching. and 


Keel, 0 4 yety if well: hardened — 
baer 


-a- longer practice. 
Tnovon in ſome reſpects this {tatical. ba- 
roſcope be inferiour to the mercurial; yet in 


others it has its own adwantages. and canve: 


niences above it. 


Aud, 1. It confirms ad oculum our former 
dodrine, that the falling or riſing of the mer- 

cyry depends upon the varying weight of the 
atmoſphere z ſince in this baroſcope it cannot 
be pretended, that a ſuga vacui, or funiculus, 
is the cauſe of the changes, we obſerve. 2. 
It ſhews, not only that the air has weight, 
but a more conſiderable one, than ſome learned 
men, who will allow me to have proved, it 
has ſome. weight, will admit; ſince even the 
variztion of weight in ſo ſmall a quantity of 
air, as is but equal in bulk to an orange, is 
manifeſtly diſcoverable upon ſuch balances, as 
are none of the niceſt, 3. This ſtatical baro- 
ſcope will oftentimes be more parable than 


the other : for many will find it more eaſy 


to ure a good pair of gold ſcales, and 
a tubble or two, than a long cane ſealed, a 


quantity of quick-ſilver, and all the other 


uiſites of the mercurial baroſcope ; eſpeci- 
ally if we compriſe the trouble and {kill, 
xo is requiſite to free the deſerted part of 
the tube air. 4. And whereas the dif- 
ficulty of removing the mercurial inſtrument 


has kept men from ſo much as attem ting : 


to do it, even to neighbouring places; the eſ- 
ſential parts of the ſcale-baroſcope (for the 
6 Z frame 
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the weight and denfity of the air. Foi 
— will ew (as has been ſaid) 
ther 8 — 
-atmoſphere at the two 1 on 
them be in a vale or „ and the other 
e ee r of a hill, it is 
expected, that the in 
ſhould vitate as much, as 
| „on which a 
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fering frruation of places, puts 
of ſomething, that _—_ 


our 


heavi of a grain, to the lighter ſcale. Too 
But N 5 for what uſes thoſe 
little were, coming 
up blokes ſtood, fo un | 
bel N Le bs — © 
he ro me' Q preg of 
the nice obſervations 1 ended] though f 
hog. that they were 
7. By this ſtatieal inſtrument 
x pare the mercurial pa 


ür the s if; for i bved 3. the cautions, that may be t- 
ies of the air therein. As if, for inſtanoe, proved: . 
‚ dund by obſervation, that the bubble, quiſite in the | ſeveral caſes, that (hall 


"of ſeveral ſizes, that the one may repair any be dragon 


mi may happen to another) weigh 
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year.” 
Firſt Printed 


S for che experiment, you ſaw the 
other day at my lodgings, though 
it belongs to ſome papers ahout cold, 

that (ya know) could not be publiſhed, when 
=. of the hiſtory came forth, and there- 

ore was reſerved for the next edition of that 
book ; yet the weather having been of late ve- 


with your curio 
practical part the experiment, may enable 


you. to gratify not only the curious among 


friends, but thaſe of the delicate, that 
x to purchaſe 


a coolnels of drinks 


with odd circumſtances, without the help of 
now, es nitre, c. But that experiment be- 
ing difficult and coſtly enough, and deſigned 
to. afford men information, not accommoda- 
tions, I afterwards tried, what ſome more chea 
and facile mixtures of likely bodies with 1 
armoniac would do towards the production 
of cold, and afterwards I began to confider, 
whether to that os an op ny! 
periment was deſi to Exhibit other pha- 
no too) thaſe 1 might not with- 
aut inconvenience be omitted. And I was much 
confirmed in my conjecture by an accident, 
which was caſually related to me by a \ery 
ingenious phyſician of my acquaintance, but 
not to be repeated to you in a few words, 
though be complained, he knew not what 
to make of it. | 
Amoxs the ſeveral ways, by which I have 
made infrigidating mixtures with ſal armoni- 
ac, the moſt ſimple and facile is this: take 
one pound of powdered ſal armoniac and 
about chree., pints (or pounds) of water; 
put the AY into the liquor, either all 8 
if your deſign be to produce an intenſe, though 
but a ſhort coldneſs; or at two, three, or 
four ſeveral times, if you defire, that the pro- 
. duced coldneſs ſhould rather laſt ſomewhat 
longer than be ſo great. Stir the powder 
in the liquor with a ftick or whaleb' b, (or 
ſome other thing, that will not be injured by 
the fretting brine, that will be made) to haſten 
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alone (for my firſt | 


RIFICK EXPERIMENT, 
T 
conſiderable degree of COLD may be ſuddenly 
produced without the help of Snow, lex, 
Winp, or NiTRE,/ and that at any time of the 


Hair, 


in the Philoſophical Tranſaftios, Ne. xv. 5. 253. 
For Wedneſday July 18, 1666. 


the diſſolution of the ſalt ; upon the quick- 

neſs of which, depends very much the inten- 

ſity of the cold, that will enſue upon this ex- 
riment, For the clearing up whereof, I 
annex the following particulars. 

1. THAT a conſiderable degree of cold is 

really produced. by this operation, is very evi- 


dent: Firſt, to the touch; Secondly, by this, 


(as for this 


t if you make the experiment 
{ Gedmes chuſe to do) in a glaſs- 


that if 
reaſon 


body or a tankard, Fe. may obſerve, that, 


whilſt the ſolution. of the ſalt is making, the 
outſide of the metalline veſſel will, as high as 
the mixture reaches within, be bedewed (if I 
may ſo pon) with a mulritude of little drops 
of water, as I have *elſewhere ſhown, that it 
happens, when mixtures of ſnow. and ſalt, be- 
ing -put into glaſſes or other veſſels, the a- 
queous vapours, that ſwim to and fro in the 
air, and chance to glide along the ſides of 
the veſſels, are by the coldnefs thereof con- 
denſed into water. And in our armoniac ſo- 
lution you may obſerve, that if you wipe off 
the dew from any icular part of the out- 
ſide of the veſſel, whilſt the ſolution does yet 
vigorouſly go on, it will quickly collect freſh 
dew, which may be ſometimes copious enough 
to run down the ſides of the veſſel. But third- 
ly, the beſt and ſureſt way of finding out 
the coldneſs of our mixture is that, which 
I ſhewed you, by plunging into it a good 
ſealed weather- glaſs furniſhed with tinted ſpi- 
rit of wine. For, the ball of this being put 
into our frigorifick mixture, the crimſon li- 

uor will nimbly enough deſcend much low- 

„than when it was kept in the open air, 
in common water, of the ſame temper with 
that, wherein the ſal armoniac was put to 
diffolve. And if you remove the glaſs out 
of the mixture into common water, the tinc- 
ted ſpirit will, (as you may remember it did) 
haſtily enough re-aſcend a pretty while, 
according to the greater or leſſer time, that 
it continued in the armoniac ſolution. And 
this has ſucceeded with me, when inſtead of 
removing the mixture into common water, I 


removed it into water newly impregnated 


with ſalt- petre. 

TAI duration of the cold, produced by 
this experiment, upon ſeveral circumſtances z 
as, firſt, upon the ſeaſon of the year, and 
preſent temperature of the air; for in ſuth- 
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be a cqnſiderable diſparity, as to their 14 


to produce cold, betwixt well pb of 442 that 
are t armo- 
e Afr iffere Joys 


nce it were not Topo od 
difficult ro aſſign preba e reaſons 


"the nature of the ingredients of is componu a 


8 of the cold may conceived F 
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(EEE. or 
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A bete and bp ng.a. long wea- 
ther-g laſs 1 for a good 3 5 12 npregna- 
b often arg bf tried, t, when 


e. 4 to e the 95 — 4 the 1 5 
ts or would begin again to deſcend, if 
it were at a ſtand, or 4 6r ſubſide much 
mare ſwiftly bag HR before, And if you 
| riment,. it, may. not 
| ike ſal atmoniac be 

2 nt we it may be the longer 
d.conſequently in cooling the 


* t chere are dewy drops produ- 


cad e e of the veſſel, it is a ſign, that 
the cold within continues pretty ſtrong ; for, 


when it ceaſes, theſe drops eſpecially in warm 


weather, will by degrees yaniſh. But a ſurer 


way of meaſuring the duration of the cold, is, 


by remo from time to time the ſcaled 

aß out of. the faline mixture into 

the ſame. common water, with part of which 

it was made. And though it be not caly to 

determine any thing en r about this 
0 


matter, yet 1 may ſomewhat aſſiſt 4 Blk 
your eſtimates, ta be informed, that 1 

in the ſpring by a good weather glaſs found a 
ſenſible adventitious cold, made by 2 pound 


of ſal armoniac. at the utmoſt, to laſt about 
two or three hours. 


3. To cool. drinks with this mixture, you 
may put. them in thin glaſſes, the thinner the 
better ; which (their * being ſtopped, 
; and, ſtill kept above the mixture) may be moy- 


4 
gl 1 imployed, was conveniently ſha 
— like 2 ſugar-loaf,. or with a long 


a pouring it into any other 3. which can 


to, the cooling 0 of the 


t, is- quickly performed: - 8 
+ ming 0 ol by bands, he map do. 


__ 
ir, by applying hem 9th of the vel- 
t contains the refrigerating mixture: 
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n « 5 der eel 1 
4. How far ſal armoniac, mingled -with 
ſand LY 2 and not diſſolved, but only 
e with, 1 7 water ſprinkeled on it, 
will Keep bottles of wine or other liquors 
ages cond. wan, the earth or that ſand 
alone will do, 1 have not yet had © opportu- 
A by. ſufficient trials fully to ſatisfy my 
* therefore reſign har i inquiry to! the 


e e cooling of air, and þ 4 5 
aa uſt weather-glafſes, to be able to do which, 
at al times , of the year, was one of the chief | 
aims, that made me hethink my ſelf of this ex · 
CE: ot to give a ſmall quantity of beer, 

% moderate degree of coolneſs, it will n 
be requiſite, to itnploy near ſo much as a whole 
of fal armoniac at a time. For you ol hy 
7 obſerve by a ſealed weather-glafs, that 4 
very few qunces, well powdered a ni 
diffolved in 'abour Joi | times the "weight 
water, will ferye well enough i for, many per. 


Aup that Iſs Eripſe at 
s ob I ſhall. 1 ey th even — and 
after midſummer, have found the cold pro- 
ducible by our experiment to be conſiderablo, 
and uſeful for refrigerating of drinks, Ec. but 
if the ſal armonlac be of the fitteſt ſort, ( for 
J intimated above, that I ſuſpected, it is not 
equally good) and if the ſeaſon of the year 
do oh no _diſatvantat geous difference, the 
degree of cold, that ma my. "be produced by- no 
more than one pound (if not by lefs) ſal armo- 

niac, may within its own ſphere of activity, 
be much more vehement, than, I preſume, 
you, yet imagine, and may afford us excellent 
ſtandards to adjuſt ſealed weather-glaſſes by ; 
and for ſeveral other purpoſes. Fo or I re- 

member, that in the fringe g, about the end of 
March, or begiating of. ; April, I was able 

with one pound of fal armoniac, and a re- 

quiſite portion of water, to produce a degree 


n of cold much 10.0 1 than was neceſſary the 


preceding winter, to make -it froſty weather 
abroad; nay, L was able to produce ice in a 
ſpace of time, 'almoſt i ibly ſhort. - 8 
confirm which particulars, becauſe th 
probably ſeem ſtrange to you, I wi = 
annex the tranſcript of an entry, that I find 


in a note- book o phænomena and ſucceſs of 
one of thoſe 
: os I ſhould” be aſhamed to expoſe to 


ed to and ro in it, and then be immediate- 


red 01.4 to be drunk: though When the 
„ written only for my own remembrance. A 


1 X 
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al a thing fo rudely penned, if I di 
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the liquor in the winter, Alter and ſormewhat ſenpair the texture of the 
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the criciſbn. | Meer- the dry Alt, remaining Th "the 2 bein 
ing mark”! ich, t re&diflolved in a due Moti bf water, wou 
continued to ve conſiderably infrigidare''te ; as may fur- 
hour longer t | ther appear by the notes, which for your gteat- 
occaſion to er fatisfaftion vou will find here ſubjoined, as 
Tax ſoon "as 1 have told you, that, though for 


Want of other veſſels J was firſt reduced to 
male uſe of earthen ones, und the rather, be- 
cuuiſe ſome metalline vefſels will be injuted by 
the diffblyed al armoniae, if it be boiled in 
them; yet 1 afterwards found ſome convenien- 
ie _ cies in veſſels of other metal, as of irony where- 
of you may command a farther acrount. 
| arch the 29, the thermoſcope in the alt 
t was at 84 inches; being put theo a foftiewhr 
e Ih 3 'S with water, it 
fell (after ſt a pretty while, and had been 
- agitated in the quan 8 inches: then about 
half the ſalt, or fs,” char Hack been uſed twice 
befkare, and felt moch lel cold than the water, 
dei 
rit 


* de the fame ut in and Rifred about, the tinfted ſpi- 
fpring, bat lefs folemn, as meant ＋ Br ided i, thy, till it was 
jew the A degrees, fallen manifeſtly beneath 4 inches; and then, 
is corded in theſe terms; The fu me the having caſed forme warer to de freſhly pomped 
ſealed weather-glaſs was put in, before it rouch- and brought in, though the newly mentioned 
Ache common water, it ſtood ar $4, having ſolution were mirt with it, þ it preſerctly 
a conſiderable while, and once made the ſpirit of wine maniteftly co aſcerid 
| g7 the water, che ringed Ii. in the inſtrüment, mech faſter than one would 

| Hut ro 54, or ar furtheſt; 773 then have expected, &c, mY 


Auor HEA obſe 


7 A AnD 


Vor. 


Mi wt — o 
Carts” op et dr nr + 


— ⁵ I oct 1 —_— —  — a 
. 6 = — 
| | * N 0 -” * = * 
„ 1 5 * = = po » o * 
| a = 3 \ 
- 
v3 — be 
- - 7 a : 
. l 
- 
. 
* 
— 4 : 


TIT 2 cite ins A #* 
= 
- 9 5 


— —ä—4fñ ſ — — . chem v6 Wee ca i — 
* * 1 - C „ * 
= 5 4 
5 9 
: 
* * * 5 it 


"rr a Fir” 
-<kg Fir &.P 


: 


: 


unn Wh? 


arent pid 3: 


S815 


» * 
wear: 14056 


nee 


en 00 it” ay 
| TY PIRATE (7 

, 275 Lein 
1 eit 


* F 4 " = 
34, $61 ee 
* 
„ lee eee e 


$329 

FLY. 
ted, in the ! 

N 9771 For þ 

en Far, 

_ Wards v5 ie 

oy; of : | . . . 

® |. by: Dr. Oxfard,and by him 4 


@ 2 


- * - 
= ? 
- 5 
— 
. . — 
= 


= 
&* 
— 
— 
5 - 
BSE 
= = 
4 k 
T».893- 
— 
* * * 
4 " — 
— _y 
- * 
©. 
\ * 


925 
Fe 


| 
. 


, 
8 
F 


g. 
75 


E 
1 


A 
> 5 


51 


£ 4 
_— 


LT 
: 


* * 

— ww 

0 bo 5 
5 


i 


i 


ſure, al 
at once. 


= 
4 > ! : . 
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and ner wo ſupphes of ſeyeral dogs, 
ua 


tures into one another, as you did propoſe to 


me, before you left Oxfers 3 which will be ve⸗ 
Bur becauſe, there arc many circumſtances 


| necelfary to be obſerved in the performing of 
this in and that you may better 1725 
any one to do it, without any danger of kil- 
ling the other dog, that is to receiye the other 8 
blood, I will mention two or three. 2. 
5 e 
| l coming out of convenient diſtance, tha . | 
and the and F be not ſtretched for then, ig load. 
r three — quill, j into.cach other, ac- they will not admit or convey o mien 
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— 
el kinds. i For which end, and to'irnprov 
ofrener, and clear noble experiment, either for nobedgs, or 
propoſed cobliderable trials and inquiries '3 
WN * an account will be given 
r It certal you nay wo * £7 571 
great dog into a little one, 2 a maſtty zan 9 4‚ 
eee. about. this Hin of 2 
out at leaſt double the quantity of his 0 Peri ments. | 9. 
W by OE ruins upon . 0 ta- 04 
e only thrown blood of the emittent animal may, after a few 
| into, Water. Or ei you may. get three or minutes of time, by its circulation; mix and run 
d when, one begins to fail and leave be aſſured IG blood of 
en and Tam-evn- the retipient is run out, and none left in him 
n ng g as it runs freely, till two or three or more animals (which was alſo 
left atmoſt dead by turns ; provided hinted in the method above). may be prepared 
dog, that. is to live. | geo 
THIRDLY, Ih poſe the dog, that is to 2. IT ſeems not irrational to gueſs —ů 
he dogs, that are to be adminiſtered to ſupply ter the nature or diſpoſition of the animals, 
"his blood, be of near an equal age, and fed upon which it ſhall be practiſed; h bo 
mart of a near ſtrength and temper. certainty, to determine that point by - 4, 
THERt are many things I haye obſerved periments. "Phe caſe of exchanging the blood 
fince your Ps arture xford, where- the cyon turns the ſap of the raffed up- 
of I mall git We hereafter, In on, into its/ nature ; the fibres 7 cyon 


N 5 xe ag f or bath, ſome; ingenious, men have 
= 15 re 1 5 
N . 3 only fub- 
Ds e tried: and the little 
and after he was untied, he ran away, and 
RE rea dogs p in the {ame mhan-, out with that-of pient. Wherefore to 
dent one dog will receive all their blood, (and but the adventitidus blood of the emittent, 
Fre the NM ly, as you and adminiſtered, to bleed- them all outinto 
it go into th 
bleed out into diſhes, wilt endurè it better, if Band. that the exchinge of blood will not al- 
Ale che day befote, that both their bloods ma hr may be thought worth while, for ſatisf; 
bleeding dogs to death, which I have of animals ſeems not like that of g, where 
Exh from U ock, 


the mean time ſince you were pleaſed to men- ſo ſtraining the juice, which paſſes . the 


tion it to the Royal Society, with a promiſe to ſtem to it, as thereby to change it into that of 
give thetn an account of this experiment, I the cyon: whereas in this transfuſion there 
could not but take the firſt opportunity to clear ſeems to be no ſuch percolation of the blood 
you from that 1. wh of animals, whereby that of the one ſhould. be 
So far this letter; the preſcriptions where- changed into the nature of the other. | 

of having been carefully Serve by thoſe, 3. Tux moſt probable uſe of this experi- 
who were imployed to make the experiment, ment may be conjectured to be, that one ani- 
have hitherto been attended with good ſucceſs; mal may live with the blood of another-; and 
and that not only upon animals of the ſame e that thoſe animals, that want 
ſpecies, (as two dogs firſt, and then two ſheep ;) blood, or have corrupt blood, may be ſupplied 
but alſo upon ſome of very differing ſpecies, (as from others with a ſufficient quantity, and of 


a theep and a dog; the former emitting, the ſuch as is good, provided the transfuſion be 


ates receiving.) often repeated, by reaſon of the ne expence, 
_ © Note ah Uh inſtead of a quill, a ſmall that is made = blood. 
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1 the animal, 9. That by imo long ſince, I think] can ſend you ſome other 
it of, (he ding he mo of” - circuraſtatces belonging to it. For Lremem- 
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tory, not an Hypotheſis.” * % Rr. 
i 8-15 S 


kent E X PER 1 = "nh 


a 7 00 try, whether or no pi e of ſhining” 
1 wood, being put into a eiyer of bur 
pucumatick engine, would, upon the withdraws" 
ing and re- admitting of the air, ſuffer ſuch 
changes, as I have often obſerved a live coal, 
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cdx the inaluded wood was manifeſtly leſſened, 
| (though it never was at all. increaſed 3) but 
about the ſeventh ſuck, it ſeemed % grow a 
little more dim, and afterwards anſwered our. 
expectation by laſing of its light more ad 
more, as the air as Kill farther. pumped: out 
till at length about the teath exſuctidn, (tho 
by. the gemoval of the candles out of 
room, and by black Clothes and hats we made 
the place as dark as we could, yet) we could 
the e light 4d co proceed. hen 
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"EXPERIMENT" "= 
BEREFORE et in the outward, 
air. by d had the pleaſure 
a the ſeemin ly cxriegribed light revive, 
ſo faſt and perfectly, that it .lopked to us 
all, almaſt Ike a little flaſh; of lightning, and 
the ſplendour of the mood, ſeemed rather 
greater, than at all - leſs; than, before it was 

put into the receiyer. 6 partly for greater 
"reaintys and partly to 1 50 ſo.;delightful a 
{ran we 28 periment with the 
ſucceſs 8 __ being 15 

to fee l — theſe changes might be 

n we included the wood. in a, very 
{mall receiver of clear glaſs, and found, that 
in this the light would begin to grow faint 
at the ſecond, or at leaſt at the third Terluckion 
of the air, and at the fixth or ſeventh would 
quite diſappear.” And d fdund by a minute- 
ge. pou the ſending, the, 92 27 4 


the room, the pumping gut the air ti 
god, would hive no more, the re-adm 
*. the air, (upo which in. a. Fal it 100 
recover is abe J and the {ending in for the 
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candles to. conſult:che watch, did in all 9 


EXPERT MENT. 1 


HE fore- mentioned e experiment, ite 
taking notice how long it laſted, Ke, 
rexerated twice in this new receiver, we ha 

a delire to ſee, whether this luminous wood 
would more reſemble a coal, or the life ofa 
rfect animal, in being rotally and finally ex- 
tinguiſhed, in caſe the air were, kept from it 
a few minutes; or elſe che life of inſets, which 
in our exhauſted receiver I had obſet ved 
to 


a 
- * 


; BW. n 8 5 
21) e 101 10 Nen 0 4011 | 


Act " g 1 N . * 1 5 ft 
R | | \ © ' ® - * o 
l : oF) l R : 4 
f - ) = * "#. - 
I «- & * * 4 2 * 1 * 
i = the. 


al 
I, 


- 
Li 
* - 
- 
- . * 
- 
5 
144 | 
. jp - 
4 
8 » 
= * 7 
= 
W * 
5 - 
— 
0 
, \ — 4 
- 4 . - 
* yo * 
& hs - 8 * 
, 
þ — 
= = 
* 4 


25 


— Eremrend Am; arSuinino:Woop and FISH. 


as is now in the hands, that & 


vet that Objection did not hinder my wiſh; 
fino the better ſort of 'Bo/onian ſtones may be 
indued wich a luminouſneſs 
u fire, or of large candles. 


by the flame. of 
1 Aso wiſhed forſych's ſhining diamond, 


a rarity, our Royal Founder's. For you may 


remember, that in the obſervations I made 


ei- of that Kone, and annexed to the concluſion 


: 


@ 
1 
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12 fit to try, Whether à ſtnall 
or renewed, 1tain 
cold fire, though it will not that of a live coal, 


or a piece of match, we cauſed a piece of ſhining 


wood to be hermetically ſealed up in a pipe of 
clear and thin glaſs: but though, g. 
into the dark, we found: - wot maple its 
light, yet imagining, that that might. proceed 
2 Kh RR hem over-heated, (being ſcaled 
up in a pipe not long enough to afford it a due 
diſtance the flame of the lamp we employ- 
ed to ſeal it,) we cauſed two or three! pieces of 
freſh wood, amounting all of them to tlie length 
of about two inches, to be ſealed up- in a (ler 
dier pipe between four or five inches in length; 
which being warily done, the wood retained 
its lighe very well, when the operation was 
over: And afterwards laying it by my bed- 
ſide, when the candles were carried 0 
of the room, I conſidered it a while before I 
fell aſleep; and found it to ſhine vivid. 
| Tax bert morning when I awaked, though 
the ſun was riſen, yet forbearing to draw © 
the curtains of my bed, till I had looked u 
the ſealed glaſs, which Ihad fenced with a pie 
of cloath, held between it and the window, 


my eyes having not yet been es ſed to the 
dag the darkneſs they had been ac 
cuſtomed to during the night 

the wood ſhined brighter 


a'dark place, it appeared 
think not'fo much ſo as 
Tux morning after, 


though not vigorouſly ſhine !! eſpecially” one 
piece, whoſe light was much more vivid than 
he reſt, And, for aught 1 know,” I might 


ity of air; without being ventilated . 
might not ſuffice to maintain this 


away "out 


ai experiments' —_ the ſpring 
| | 7 


of the book of colours; I ſhew hot it may; 
: ſeveral ways, be brou 


ught to ſhine; {6 that by 
one or other of thoſe. ways, eſpecially that of 
external heat, I thought it very likely; I ſhould 


be able to make the light continue four or 
ive minutes ; Which would be long enough to 
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deſerve ſuch. 


try in a very ſmall receiver, exhauſtible at a 


ſuele or two, Whether the withdrawing and re- 
ſtoring the air would have any viſible opera: 

I Aso wiſhed for ſome of the glow-worms; 
with which I formetly made other trials. For 
though 4 forgot not, what operation the with- 
drawing ofthe air; by our engine, is wont to have 
upon living <ereatures,- yet that made me not 
forbear my wiſh ; not only becauſe of the dit- 
ferent effe&t-I have found the engine to have on 
inſets in. reſpect of other animals, but becauſe 
1 am not of the opinion of thoſe modern 
writers, 'who Will have the light of the -glow- 
worms depend altogether upon their life, and 
end with it- But being not likely by my 
wiſhes to proeure any new ſubject to make tri. 
als on, I thought fit atleaſt to do what was 
in my power; and accordingly (to gratify 
them, who, I ed, would, if preſent, pro- 
poſe ſuch a trial) cauſed a piece of iron to be 
forged, whoſe top was of the bigneſs of a nut- 
meg the reſt being a ſtem, of an inch, or 
an inch and Half long, for Which we provid- 
ed a little candle-ſtick of tobacco - pipe- clay, 


_ which would nôt yield any ſmoke to fill and 


:darken the receiver. Then having heated the 
iron red - hot, and placed it in this clay, fo that 
the round Ja was. clearly pratuberant, we 
conveyed it into a receiver of white glaſs, 
which was ſo placed, as to keep the fides 
at as good 4 diſtance, as we could, from the 
iron, leſt the exceſſiye heat ſhould (as we 
much feared it would) break the glaſs. Then 
ſending away the candles, and making the 
room dark, we haſtily pumped 6ut the air; 
but could not [perceive the! withdrawing of 
it had any operation on the glowing iron. And 
though it continued ſhining: long enough to 
e us opportunity to pump out and let in 

e air three: ſeveral times, yet we could not 


obſerve, that the air had any manifeſt ope- 
ration one way or other. For though, upon 


the withdrawing of the air, the iron grew dim- 
mer and dimmer, yet that I attributed to the 
cooling of it t and the rather, becauſe, having 
(to examine the conjecture). ler in two or three 
times the air, when the receiver had been ex- 
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1TAVIN formerly in our Ne 
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hauſted, there appeared no manifeſt inereaſe 
of light upon the ſudden admiſſion of it- 
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out, we ſhould have the beſt 


| experiment, 
\ it was the kind of the Jurninous 
or only. 


tenacity of 
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the 
vividneſ of light, and, if I may ſo the 
| . 


which to try, 


of the bulk, and 


made the difference between the fiſh and the 


wood; 
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f | HEsE, Sir, are the experiments, 


light upon the air*s re-entry. 


faintly than that, hither- 


and the other regained their former 
the return of the air. ri 


the exper! 


Its 
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I Scarce. doubt, but theſe experiments 
will occaſion among the virtuoſi ſeveral que- 
ries and conjectures, according to the differing 


h 


ate inclined. | And particularly it is p e, 
that ſome. will make uſe, of this diſcourſe to 
countenance their opinion, that notwithſtand- 


* "> 


and 1 


ifitions, to which men 


ing the coldneſs (at leaſt as to ſenſe) of fiſhes ſuch fragments of ſhining wood, as I was wont 
and other animals, there may be in the heart to imploy: and though ſome parts of this large 


wm an argument | from the pa 


Hee 


the fiſh of another kind, affarded me but one trial) you will not, I hope, 


SNN Woop and Fieg.. 


airs; as well as thoſe fares, that are ſenſibly hot: 


- ſhould not be able to live, when-robbed of air. 


And if 1 had now time, 1 could poffibly fur- 


nile you with ſome other trials, that ſeem 


much to favaur the 


Won, though, as to 


now tell you my thoughts about it. And 
though not only Cseke perhaps draw 


the Ar ping, Decade 6. 22 


A condition in point of health being not 
much improved, finte I writ ta you in October 
laſt, when I all have added, that I bave not 
theſe froe or fix weeks been able td procure any 
wood, (except one fingle piece, which 
large, was ſo ill conditioned, that it 
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ld 


expe, that 1 much 10 the experi- 


of the former 

of them, which moſt needed a confirmation, theſe 
trials wilt alſa afford ſome circumſtances, that 
will not, I think, be unwelcome. 


EXPERIMENT XL 


| O examine then the conjecture, men- 


tioned in the: laſt experiment, that the 
durableneſs of the light in the ſhining fiſh, 
in ſpite of the withdrawing the air, might 
in great part from the vividneſs of 

it, and the beauty of the matter it reſided 
in, rather than from the extent of the Iumi- 
nous body in wg vs of the ſmall pieces 
of ſhining wood, I hitherto had made my 
trials with; I put in the above-mentioned 
iece of wood, whoſe luminous ſuperficies might 
be perhaps ten or twelve times as great, as 
that, which the eye ſaw at once, of the ſurface of 


ſuper- 


559. 


the opinion it ſelf of a vital flame, 1 Ban not 
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hour, e A lirtlemore, thoſe; Whether 
, deprived in our W r 
. ADVERTISEMENT. 1 


cui mare not unclertake, 
chat all "the experimen ee 


obe 


of the air. Whegefore, 


ing, in a very ſmall: and clear receiver; ſo fat 
_ drawn off the air, as to make the'included bo- te 


and late at n i irt amt E 2 
DER nne 


„. 


EXPERIMENT XIII. 


at ſome days of froſt and ſnow. 
1 the oddeſtdbſervation I could relate 
about the uncertain ſhining of fiſhes, if 


it yes. e ic in this place. 


P ADVERTISEMENT 1. 
8 making 


n with ſhining iſh; that their 
$ 1s not wont g very f 
ny days. Which advertiſement may be there- 
thine, or (becauſe that ſeemed” not likely) fore uſeful, "re without it we may be apt 
would, notwithſtanding the check, which the ſometimes "to make trials, that cannot eben 
abſence of the air might be preſumed” to give — to 7 4 and ſo we may 
the putrefai mi the loſs of light in the fiſh; co be a 
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immedi ir, or deprivation of it by che experiment; 
vor long * * n which indeed bur « ceſſation, woo e 
2 Bok this experiment, as I intimated, the uſual courſe of nature. 


rb og res e 
H fe Ne ſo thin, chat upon EXPERIMENT, Av. 
the exhauſtion of the internal air, the wei t of KNOW nat, whether you will think it 


the external broke it; and we could ill ſpare Worth while to be told of a trial, that we 
another of that kind from trials, we were more made to fave thoſe criticks a labour, that elſe 


concerned to make : notwithſtanding which, might — why it was der mae. 
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WY, 
W'̃a put therefore a piece of ſhinihg [fiſh into a ived the included © body to continue to | 
bars nmr 22 with fair | pie vividly, than ane would have ex- 


er n havingplaced chin glaſs in u receiver, pected, (and, if I miſtake not, I ſaw. it ſhining 


4 werxhauſted the air for a good white, to 


= 


ferve, 


it loſt before ; Whether, I ſay, in 
this caſe the abſence of the air would have the 


give us leave to diſcern it (for they did, though 
not unexpectedly; ſomewhat diſturb the expe- 
riment, which inconvenience we might have 
prevented, if wehad thought ic worth while) 
we could not perceive, that either the abſence 


or return of the air had has tus rare 
upon the light of the immerſed body: which 
yet did not me from intending to make a 


wich ſomething 


Wberefore havi 


A — 
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ſome what like trial with ſhining wood (when I 
can get any) faſtened to the lower part of a clear 
glaſs, and covered over, but not very deep, with 
quickſilver. Of which practice I ſhall not now 


ſtay to give you the reaſons, having elſewhere and 


enough expreſſed them. 

72 that. this Section may 
belides the (ſeemingly) inſig- 
nificant experiment related in it, I ſhall here 
inſotm you, (ſince I perceive, I did not in the 
firſt ＋ I ſent you, ) that though, when 1 
formerly put together ſome notes about lumi- 
nous bodies, I confined not my obſervations to 
dne or two ſorts of fiſhes, yet the experiments, 
ſent you lince October laſt, were all of them 


{except a'collateral one or two) made with whit- 


ings, which among the fiſhes, I haye had occa- 


nion to take notice of, is (except one ſort, chat 


I cannot procure). the fitteſt for ſuch trials, and 
conſequently fit to be named to you, to facili- 
rate their future ones, in caſe you think it re- 


quiſice to make 257 upon fig fees.. 


EXPERIMENT. XV. 

HE other of the two neighbouring ex- 
I. periments, I lately mentioned (diz. the 
ninth) 1 when I ſent it you, needed 
a reiteration to confirm it, ſince we had but 
once tried it (and that without all the conveni- 
ency we deſired) that a ſhining body, which 


upon the firſt withdrawing the aur loſeth much, 


1 125 all its light, may 0 of the 


y continuing in that 


proſecute. therefore both the experiments in 
one trial, we took ſomewhat late at night a 
iece of rotten fiſh, which we judged to ſhine 
ſtrongly, to be quickly deprived of all its 
Tight, —.— t it into a ſmall and clear 
| 1 we had foreſeen) that 


the light was much impaired, but nothing near 


ſuppreſſed by the withdrawing of the air, 
removed the receiver into a 
convenient place, I cauſed it to be 

me about 7 (after 1 a- bed) "me 
by cloſe drawing the curtains, ar 
eter els made the place pretty dark, I 
Vor. II. * 


pteſſure of the air 
light 
I made a 


acquaint you 


| | _ unfriendly place, 
though the air be no farther exhauſted. Io 


the hint already 
may be more certainly deduced. from our expe- 


2 = 


in the 
night after, coming to look upon it again, its 
er more: notwithſtanding which 

to þ 


opened the receiver in a dark place, and pre- 
ſently upon the ingreſs of the air were plealing-· 
ly ſaluted with ſo vivid an apparition of light, 
hes the included body continued to ſhine, 


when carried into a toom, where there was. 


both fire and candle, if 


it were but by a hat 
ſcreened from their $ | | 


* 
. * . e 


' BeinG encouraged, as well as pleaſed with i 


this ſucceſs, we forthwith exhauſted the air 


once more out of the ſame receiver; and hav« , 


ing kept it about four hours longer, we looked 
upon it again in a dark place, and finding no 
appearance of light, let the air in upon it; 
whereby it was made to ſhine again, and that 


vigorouſly enough, ſo that I cauſed the receiver 


to be exhauſted once more; but that it being 


Sunday night, I was unwilling to ſcandalize 


any, by putting my ſervants upon a laborious, 
not en bel 4} 
Tu ſuddenneſs, with which the included 
body appeared to be, as it were, re- kindled up- 
on the firſt contact of the air, revived in me 
ſome ſuſpicions I have had about the poſſible 
cauſes of theſe ſhort-lived apparitions of light 
(for I ſpeak not now of real lamps, found in 
tombs, for a reaſon to be told you another 
time,) which diſcloſing themſelves upon men's 
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